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INTRODUCTION 
There is a need for better trained workers in the food service in­
dustry. The need is evidenced by the scarcity of qualified labor, low 
productivity of labor, high labor turnover, and often unsatisfactory 
quality of food products and service. 
National concern about an increasing need for better trained food 
service personnel has stimulated interest in vocational and technical 
food service education. Interest has been not only in the development of 
training programs but in the assessment of different methods of in­
struction. 
In 1965, a research project was undertaken by the Institution Manage­
ment and Home Economics Education Departments, Iowa State University to 
study Bases for Vocational Education for Food Service Industry Employees 
(72). Part of the project consisted of a training experiment conducted 
in 1967 by the Institution Management Department to determine the effects 
of a group training program for food service personnel and the relation­
ship of selected factors to the effectiveness of the training. In the 
training experiment, three groups of school food service employees were 
compared; a one-year experimental group that completed three short 
courses in one summer; a three-year experimental group that completed 
the three short courses in three summers or longer; and a control group 
that did not participate in the short courses. Outcomes of various aspects 
of the study have been reported. 
Criterion tests for 11 subject-matter areas were developed for the 
1967 experiment by Bunge (13), Knauf (55), and Ninemeier (77). Bunge 
then assessed job knowledge before training and gain in job knowledge as 
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a result of short-course training. The relationship of pretraining job 
knowledge and gain in job knowledge to the participants' length of ex­
perience in food service, level of education, and job responsibility 
were determined. Ninemeier studied the relationship of pretraining job 
knowledge and gain in job knowledge to the participants' attitudes to­
ward two food service jobs and aptitudes as measured by the General 
Aptitude Test Battery (111). To obtain additional insight into the 
effects of the 1967 training experiment, Benedict (7) analyzed the 
subjective ratings of the trainees' performance on the job and trainees' 
perception of the training. Kapaun (51) analyzed the items in the 11 
subject-matter evaluation instruments. Objective measurements of per­
formance on the job of 24 participants in the 1967 training experiment 
were made by Simons (93). 
Building on the findings from the 1967 training experiment, Miller 
(75) studied the retention of learning two years after the 1967 group 
training. Hutchcroft (48) investigated attitude change and the relation­
ship of aptitudes to retention of learning. 
When participants for the 1967 experiment were selected, it was 
found that many school food service employees, because of responsibilities 
at home, were not able to attend the short courses given during the 
summer. One way of reaching thèse employees is through self-instructional 
programs which can be completed in the home. 
Segments of the food service industry have made attempts to use 
home-study courses. Some have used programmed instruction in training 
employees. Although there had been some work on self-instructional pro­
grams, a review of the literature revealed that no research had been 
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conducted in the food service industry to compare the effectiveness of 
programmed instruction with other methods of employee training. 
The present study was part of a project^ designed to compare the 
relative merits of programmed instruction with group training and to re­
late the effectiveness of each method of training to specific character­
istics of the trainees. Data for three groups of school food service 
managers were used in the study. The three groups were a self-
instruction group that received training by programmed instruction ad­
ministered as a home-study course in the summer of 1969; a short-course 
group that received training in the summer of 1967 by attending three 
five-day short courses on the Iowa State University campus; and a control 
group that did not receive any training during the experiment. As a 
part of the project. Bowling (28) studied the relationship of the 
participants' aptitudes to the effects of the two methods of training. 
It was believed that findings in relation to school food service 
personnel would have applications to the training of other food service 
workers. Furthermore, it was believed that findings would have implica­
tions for other areas of vocational training. 
^The preliminary draft of the self-instructional program was prepared 
as a part of a research project sponsored by the Office of Education, U.S. 
Department of Health, Education, and Welfare (Bureau of Research No. 5-0129, 
Contract No. OE-6-85-024) and the Home Economics Research Institute, Iowa 
State University of Science and Technology. 
A research project to compare the use of this self-instructional 
program with group instruction and to revise the program based on the 
research experiment was sponsored by the Research Coordinating Unit, 
Career Education Branch, State of Iowa Department of Public Instruction 
(Project 63) and the Home Economics Research Institute, Iowa State Uni­
versity of Science and Technology. 
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The specific objectives of the study wexe to: 
1. Develop a self-instructional program for school food service 
personnel for three subject-matter areas, nutrition, type-A 
lunch, and menu making, using programmed instruction 
2. Compare the self-instruction group with the short-course 
group in regard to 
a. Job knowledge^ before training; that is, job knowledge 
resulting from previous experience 
b. Gain in job knowledge as a result of training 
c. Relationship of pre training job knowledge and gain in 
job knowledge as a result of training to the trainees' 
length of experience in food service and educational 
level 
3. Evaluate the self-instructional package objectively 
4. Evaluate the self-instructional package subjectively. 
Following are definitions of terms as they were used in this 
particular experiment. 
Group training: Instruction by means of the three short courses 
offered on the Iowa State University campus for school food 
service employees. 
Short courses: The three non-credit courses comprising an in-
service training program for school food service employees 
in Iowa. The three short courses, I, II, and III, were each of 
five-day duration. 
^Paper-and-pencil tests developed by Bunge (13), Knauf (55), and 
Ninc-iî)ex,er (77) were used to measure job knowledge. 
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Self-instructional training: Instruction by means of the self-
instructional package. Learning to Plan Type-A Menus by Pro­
grammed Instruction, administered as a home-study course-
Self-instructional package: The manual entitled, Learning to 
Plan Type-A Menus by Programmed Instruction, which was de­
veloped for use by the self-instruction group. The manual had 
three sections, namely: Section I, Basic Nutrition; Section II, 
Type-A Lunch; and Section III, Menu Making. 
Home-study course: Instruction carried on in a student's home 
characterized by the systematic exchange of materials in 
units of subject matter between student and instructor. 
Programmed instruction: A method of instruction characterized 
by the presentation of information in . . optimally sized 
increments" (86, p. 6) using a hybrid of the Crowderian format 
which was developed by Schuster (91). 
1967 training experiment: The training experiment conducted in 
the summer of 1967 to determine the effect of an in-service 
training program and the relationship of selected factors 
to the effectiveness of training. School food service cooks 
and managers participated in the study. 
1969 training experiment: The training experiment conducted in 
the summer of 1969 to investigate the relative merits of a self-
instructional program in comparison with group training and to 
relate the effectiveness of each method of training to specific 
characteristics of the trainees. School food service managers 
participated in the study. 
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REVIEW OF LITERATURE 
Programmed instruction, according to Corey (19, p. 22), "... re­
fers to a well-disciplined and experimental approach to the development 
of instances or systems of instruction." In programmed instruction, as 
well as in other types of instructional programs, instruction is: 
. . . the process whereby the environment of an individual is 
deliberately manipulated to enable him to learn to emit or 
engage in specified behavior under specified conditions or as 
responses to specified situations (19, p. 6). 
The aim of instruction is that the behavior of the learner judged impor­
tant by those planning the instruction will be manifested by the learner 
when encountering the appropriate situation. "The task of the teacher is 
to help the student learn new or changed behaviors and determine where 
and when they are appropriate" (58, p. 83). 
A program consists of a series of items, commonly referred to as 
frames. According to Goldberg (38, p. 19), "A frame is a single in­
structional item, including informational material, question, and answer." 
The instructional frame presents the increment of instruction and requires 
the learner to make a response (18, p. 9). 
A program may be in different forms. It may be a book, in tapes or 
strips of paper, in a series of microfilmed slides, or it may be auditory 
material to be used with a tape recorder (40). Some of the devices used 
in presenting a program to a learner are commonly known as teaching 
machines. 
The ensuing report focuses on programmed instruction. Studies of 
the application of programmed instruction in the training of food service 
personnel are reviewed. 
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Bases of Programmed Instruction 
Technology has ushered in new educational requirements. According 
to Venn (113, p. 1); 
. . . technology has created a new relationship between man, 
his education, and his work, in which education is placed 
squarely between man and his work. 
There is a greater need for better trained workers and an increased in­
terest in the development of the individual to his full capacities and 
his acceptance of more responsibility for his own education. 
Technology has influenced the form of instruction. According to 
Finn (31) there is not only a trend toward mass instruction but also a 
trend toward individual instruction. The most dramatic development in 
individual instruction is the use of self-instructional or auto-
instructional devices , some of which employ programmed instruction. 
The history of programmed instruction is recent when traced from 
the time the term, programmed instruction, was used. However, its be­
ginning can be traced back many years to early attempts in making in­
struction more effective and to efforts to understand the learning process. 
Thus, programmed instruction has its background in psychology and in 
education. 
Corey (19, pp. 23-26) described the historical development of 
programmed instruction. He characterized programmed instruction by 
its emphasis upon efficiency, rigorous and scientific analysis of be­
havior, environmental control, prediction of consequences and the de­
velopment of instructional systems, and its association with machinery 
and automation. 
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In this section influences of theories of learning and educational 
objectives on programmed instruction are presented. Broad categories 
of learning theories are considered first followed by specific learning 
theories. 
Categories of learning theories 
Contemporary learning theories may be classified into two broad 
categories; namely, stimulus-response theories and Gestalt-field 
theories (8, p. 18). According to Bigge (8, pp. 49-112), the stimulus-
response theorists and the Gestaltists hold different views of the nature 
of the learning process. 
Two broad approaches to programmed instruction reflect the two 
categories of learning theory. According to Klaus (53, pp. 121-122), 
programs that tend to emphasize the stimulus aspects of learning are 
called stimulus-centered programs; whereas, programs that tend to empha­
size the response aspects of learning are called response-centered programs. 
He further stated that the model for the stimulus-centered program is the 
Gestalt-field theory of learning and the model for the - mse-centered 
program is the stimulus-response theory of learning. 
Gestalt-field theory of learning Bigge (8, pp. 68-71) stated that 
the underlying philosophy of the Gestalt-field theory of learning is 
relativism. The central idea of relativism is that a thing derives its 
qualities from its relationship to other things. 
Gestaltists use the terms, person, physical environment, and inter­
action, in describing the learning process. Learning occurs in a field 
which includes the person, his environment, and his interactions with 
his environment. Learning is defined as "... a process of gaining or 
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changing insights, outlooks, or thought patterns" (8, p. 9). 
Motivation, according to this theory of learning, comes "... from 
a dynamic psychological situation, characterized by a person's desire to 
do something" (8, p. 81). The tension which motivates an individual is 
tension toward a goal. 
Stimulus-response theory of learning According to Bigge (8), the 
stimulus-response theorists see reality as what it appears to be when 
observed through the senses. As realists they assume that a basic 
principle of the universe is cause and effect; every event is determined 
by events that have occurred earlier. 
According to the S-R associationists, learning involves the organism, 
biological environment, and action or reaction. The process of learning 
involves primarily the formation of mechanical connections of some sort 
between stimuli and responses. The features of the environment which 
act on an organism to _àuse it to respond are called stimuli. The re­
actions of an organism to stimulation are termed responses (8, p. 9). 
Motivation, to the S-R associationists, is the urge to act which re­
sults from a stimulus. Bigge (8, p. 79) stated that: 
All motivation is assumed to rise directly from organic drives 
and basic emotions or from a tendency to respond established 
upon prior conditioning of the drives and emotions. 
A person may select one response rather than another because of the par­
ticular combination of prior conditioning and present physiological drives 
and stimuli which are operating at the moment of perception (8, p. 80). 
To an associationist, the learning process is conditioning and re­
inforcement. Conditioning is the process by which "... one stimulus or 
^S-R stands for stimulus-response. 
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response is attached to another stimulus or response so that revival of 
the first evokes the second" (8, p. 94). Reinforcement is; 
. . .  a  s p e c i a l  k i n d  o r  a s p e c t  o f  c o n d i t i o n i n g  w i t h i n  w h i c h  
the tendency for a stimulus to evoke a response on subsequent 
occasions is increased by reduction of a need or of a drive 
stimulus (8, p. 94). 
Thus, what a learner does is explained in terms of responses following 
stimuli or stimuli following responses. 
Learning as described by an associationist is a change in behavior. 
According to Bigge (8, p. 10) the behavioral change takes place in terms 
of changes in strength of hypothetical variables called S-R connections, 
associations, habit strength, or behavioral tendencies. 
Stimulus-response theories related to programmed instruction 
The stimulus-response theories of learning discussed in this section 
have been identified by authorities in programmed learning as having 
provided some theoretical and historical background for programmed in­
struction. The early work of Thorndike on connectionism and the work 
of some contemporary stimulus-response theorists are reported. 
The Thorndike law of effect The learning theory of Thorndike is 
called S-R bond theory or connectionism (8, 44, 105). Thorndike believed 
that learning is the association or formation of bonds between sense 
impressions and impulses to action. Among his laws of learning the most 
widely known is his law of effect. 
The law of effect refers to the strengthening or weakening of 
a connection as a result of its consequences. When a modifi­
able connection is made and is accompanied by or followed by a 
satisfying state of affairs, the strength of the connection is 
increased; if the connection is made and followed by an annoy­
ing state of affairs, its strength is decreased (44, pp. 19-20). 
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Hilgard interpreted this law to mean that rewards or successes further the 
learning of the rewarded behavior; whereas, punishment or failures reduce 
the tendency to repeat the behavior leading to punishment, failure, or 
annoyance. 
The findings of Thorndike in his later experiments resulted in a 
modification of the law of effect. He concluded that the effects of re­
ward and punishment were not equal and opposite as implied in the earlier 
statement of the law. Experimental findings revealed that reward appeared 
to be much more powerful than punishment (44, 105). 
According to the Thorndike law of effect, an animal first makes a 
response, then receives a reward. The response is instrumental in 
bringing about its reinforcement. Bigge (8, p. 96) stated, "There is 
a feedback from the rewarding stimulus which follows the response that 
the organism is learning . . . . " 
Deterline (27, p. 25) claimed that Thorndike's law of effect has 
become the modern principle of reinforcement. The essential component 
of teaching through programmed learning is the feedback principle (60). 
In the Thorndike law of effect, the feedback acts as a reinforcement. 
Contemporary stimulus-response theorists According to Bigge 
(8, pp. 98-99), contemporary stimulus-response theorists hold different 
views regarding the nature of learning by association. He classified them 
into three groups. One group believes that conditioning is the key to 
the learning process and that reinforcement is not necessary for condition­
ing to occur. Guthrie belongs to this group. 
The Guthrie theory of learning is known as simultaneous contiguous con­
ditioning. He viewed learning as a classical conditioning without rein-
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forcement. He believed that learning occurs when a stimulus (S) and a 
response (R) happen simultaneously. The learning theory of Guthrie is 
expressed symbolically as an S-R learning theory (8, pp. 98-100). 
The premise for Guthrie's theory of learning is that a response is 
conditioned to a stimulus pattern; that is, conditioning occurs between 
stimulus and response. The actual conditioning takes place with a single 
simultaneous occurrence of a stimulus and response. With repetition, the 
individual connection is not strengthened but more stimuli become 
conditioners. The concept of contiguity means that stimuli acting at the 
time of response, on their recurrence tend to evoke that response. If a 
stimulus occurs contiguously with a response, the response to that 
stimulus will continue to occur with it until some other response becomes 
conditioned to that stimulus (8, 44, 105). 
Lumsdaine (61, 62) suggested that programmers pay more attention to 
the stimulus variables rather than the response variables. He believed in 
the operational relevance of Guthrie's learning theory in programmed in­
struction, particularly, in the use of cues and prompts to increase the 
likelihood that correct responses will be evoked. 
Bigge (8^ characterized another group of contemporary stimulus-
response theorists as those who believe in reinforcement or law of effect. 
Hull and Skinner belong to this group. 
The theory of Hull abou; the nature of learning is classified as 
stimulus-response conditioning. Based on his experiments, he contended 
that reinforcement is the primary condition for habit formation. Hull 
believed that learning is centered in what occurs between the stimulus and 
the response. The stimulus precedes the response. Symbolically, Hull 
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held to an S-O-R learning theory where 0 stands for organism (8, 44). 
Hilgard (44, pp. 147-148) stated that: 
Reinforcement theory of the kind Hull espoused requires, in the 
specification of a primary reinforcing state of affairs, either 
drive reduction, as in need satisfaction, or drive-stimulus re­
duction, as in the satisfaction of a craving rather than a need. 
According to Bigge (8), Hull's theory involves primary reinforcement, 
which is reinforcement that strengthens a certain behavior through the 
satisfaction of a biological need or drive. Hull believed that learning 
takes place through biological adaptation of an organism to its environ­
ment in order to survive. 
The theory of learning of Skinner differs from the typical S-R 
theory by recognizing that man responds to stimuli not identifiable to 
the observer. He identified two kinds of responses, elicited and emitted 
(8, 44, 105). When a response is elicited by a known stimulus, it is 
classified as a respondent behavior. An example of this kind of behavior 
is the wearing of a rain cap when it rains. Some responses appear un­
related to any identifiable stimuli. These emitted responses are called 
operant behavior. 
The experiment of Skinner on operant behavior was described by 
Holland and Skinner (46, p. 46): 
A hungry pigeon is placed in a standard experimental space, an 
enclosed rectangular chamber or box. The box is equipped with 
a small disk-shaped key, and a food magazine that operates auto­
matically, making food available immediately after a peck (re­
sponse) on the key. When the pigeon has pecked the key and re­
ceived food, the rate or frequency of pecking is increased. Be­
cause the rate increases when the response is followed by food, 
food is said to reinforce the response. Food is called a re-
inforcer, and the event reinforcement. The response is said to 
be emitted because the response does not appear to be produced 
by an eliciting stimulus. This type of behavior which operates 
or acts upon the environment, is called operant behavior. 
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Skinner is known for his theory of learning, called operant, in­
strumental conditioning. 
The unique feature of operant conditioning is that the reinforcing 
stimulus occurs not simultaneously with or preceding the response 
but following the response an organism must first 
make the desired response and then a 'reward' is provided. The 
reward reinforces the response - makes it more likely to recur. 
The response is instrumental in bringing about its reinforcement. 
The essence of learning is not stimulus substitution but response 
modification. In learning, there is a feedback from the rein­
forcing stimulus to the previous response (8, p. 101). 
The Thorndike law of effect is different from the Skinner law of 
effect or operant conditioning. Skinner (95, p. 87) stated: 
Instead of saying that a man behaves because of the conse­
quences which are to follow his behavior, we simply say that 
he behaves because of the consequences which have followed 
similar behavior in the past. 
Because Skinner placed emphasis upon the stimulus which follows a response, 
his learning theory is represented symbolically as an R-S learning theory. 
Skinner's operant conditioning has a profound influence in programmed 
instruction. According to Dale (26), Thorndike's law of effect and 
Skinner's operant conditioning provide the best known historical relation­
ship between psychology and programmed instruction. 
A third group of contemporary stimulus-response theorists, according 
to Bigge (8), are those who hold the opinion that there are two basically 
different learning processes; conditioning independent of reinforcement 
and conditioning governed by the principle of reinforcement. Spence 
belongs to this group. 
The theory of learning of Spence incorporates both contiguity and re­
inforcement. He is known for his quantitative S-R theory (8, 44). Learn­
ing experiments by Spence involved classical conditioning, reward or 
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aversive; instrumental conditioning, reward or escape; and selective 
conditioning (8, pp. 144-174). Classical reward conditioning is ex­
emplified in Pavlov's experiment with dog salivation. In classical 
aversive conditioning: 
. . .  a n  o r g a n i s m  l e a r n s  t o  r e s p o n d  a v e r s i v e l y  -  p r o t e c t  i t ­
self - when it is stimulated by a previously inadequate 
signal. Spence assumes that, if habit strength - learning -
is found to vary with changes in the intensity of the un­
conditioned - adequate - stimulus, the learning which occurs 
is governed by reinforcement (8, p. 145). 
Spence's special thesis is that, just as reinforcement is 
crucial in classical conditioning, it is not essential to 
instrumental conditioning classical condition­
ing is stimulus substitution, and instrumental conditioning is 
response modification. In instrumental conditioning, as Spence 
sees it, stimuli and responses are associated merely because 
they occur together; this is the law of contiguity (8, p. 164). 
Selective learning consists of spatial trial-and-error and dis­
crimination learning. In Spence's experiments in trial and error learn­
ing the subject selects a response from among competing responses; in 
discrimination learning, the subject selects a stimulus from among 
competing stimuli (8, p. 165). 
The primary principle behind the use of teaching machines, according 
to Spence (99, p. 93): 
. . .  i s  w h a t  S k i n n e r  a n d  H u l l  r e f e r  t o  a s  t h e  p r i n c i p l e  o f  r e ­
inforcement. This principle is based on the rne law that seems 
to me to have held consistently in all of our experimental 
studies of learning, no matter what the complexity of the 
situation. I refer, of course, to the so-called law of effect. 
Role of educational objectives in programmed instruction 
The principles used in programmed instruction have their beginning 
not only in psychology but in education as well. Dale (26, p. 31) 
stated that: 
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. . . much of the recommended systematized educational behavior 
advocated and practiced earlier has elements in common with 
modern programed instructional systems. 
Historically, one can trace the use of some programmed-instruction 
principles to early Greek education during the time of Cicero when highly 
detailed lessons characterized instruction. Programmed-instruction prin­
ciples also can be identified in the systematic arrangement of instruction 
that was used during the Middle Ages, more commonly described as cate­
chetical form of instruction (26). 
A salient characteristic of programmed instruction that is very 
closely associated with education is the detailed specification of ob­
jectives in behavioral terms. According to Krathwohl (58, p. 83), the 
specification of educational objectives as student behavior implies a 
particular view of the educational process. As an approach to instruction, 
it fits in very well with the S-R behaviorist school of psychology. As 
mentioned earlier, this school of thought regarding the process of learn­
ing is the well-spring from which came the current emphasis on teaching 
machines and programmed instruction. 
The prominent ideas that Tyler held about effective curriculum de­
velopment, more specifically in regard to the statement of objectives and 
evaluation, have definite relation to programmed instruction. Tyler 
(107, p. 40) stated that: 
. . .  a  s a t i s f a c t o r y  f o r m u l a t i o n  o f  o b j e c t i v e s  w h i c h  i n d i c a t e s  
both the behavioral aspects and the content aspects provides 
clear specifications to indicate just what the educational job 
is. By defining these desired educational results as clearly 
as possible the curriculum-maker has the most useful set of 
criteria for selecting content, for suggesting learning activi­
ties, for deciding on the kind of teaching procedures to follow, 
in fact to carry on all the further steps of curriculum planning. 
17 
Tyler stressed the importance of stating course objectives in behavioral 
terms and the use of carefully developed tests to determine the degree 
of achievement of these behaviors. He also pointed out the use of the 
results of testing in providing feedback on curriculum development and 
teaching. 
Mager (65) emphasized that objectives should be stated with more 
specificity in order that they may be more easily used in the development 
and selection of instructional materials. He emphasized the importance 
of a description of the situation which ought to initiate the behavior 
in question, a complete description of the behavior, the object or goal 
of the behavior, and a description of the level of performance of the 
behavior which permits one to identify or recognize a successful per­
formance. 
The specification of educational objectives as student behaviors was 
viewed by Krathwohl (58) to mean changing the behavior of a student so 
that he is able, when encountering a particular problem or situation, to 
display a behavior which he did not previously exhibit. In programmed 
instruction, "The careful specification of a step-by-step procedure for the 
learner calls for clearly understood objectives specified at a level of 
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detail far beyond that usually attempted" (58, p. 84). 
The taxonomic analysis of human behavior is another educational de­
velopment which, like programmed instruction, contributes to objectivity 
in instruction. Three domains of a taxonomy of educational objectives are: 
Cognitive "... includes objectives which deal with the re­
call or recognition of knowledge and the development of in­
tellectual abilities and skills" (10, p. 7). 
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Affective "... includes objectives which describe changes in 
interest, attitudes, and values, and the development of apprecia­
tions and adequate adjustments" (10, p. 7). 
Psychomotor "Objectives which emphasize some muscular or motor 
skill, some manipulation of material and objects, or some act 
which requires a neuromuscular co-ordination" (57, p. 7). 
The development of the taxonomies was guided by the principles of com­
plexity, communicability, and comprehensiveness (10, 57). 
Styles of Programming 
The methods used in programmed instruction are difficult to 
classify. However, one may view them in terms of the two broad approaches 
to programming; namely, the stimulus-centered and response-centered 
approaches. The distinction between these two approaches is not so 
much one of opposing methods, but rather, of conflicting emphases (53). 
A stimulus-oriented programmer is concerned primarily with the per­
ceptual organization of the stimulus material. "He views learning as the 
acquisition of information and assumes that learning occurs somewhat in­
dependently of performance" (53, p. 122). The programmer attempts to 
generate insights and provides the learner with purpose. In describing 
the stimulus-oriented programmer's approach to program writing, Klaus 
(53, p. 126) stated that: 
. . .  t o  c o n t r o l  t h e  c o u r s e  o f  l e a r n i n g ,  e f f o r t  i s  d i r e c t e d  a t  
improving the quality of the presentation. To accomplish this, 
the material to be learned is organized and structured in a 
logical and familiar context with particular concern for the 
intensity, coherence, and meaningfulness of new information .... 
The composition of the program is designed ... to make the 
learner think about what is being taught so that new relation­
ships necessary for proficiency can be acquired. The learner's 
motivation is an important concern of the stimulus-centered 
programer, and therefore he takes special pains to gi\3 the 
learner a clear understanding of his progress and the useful­
ness of his accomplishments. 
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The response-centered programmer is concerned primarily with the 
effects and conditions of practice. The programmer attempts to condition 
responses and provides the learner with practice. 
To insure a response will be learned, each occurrence of it is 
followed by a reinforcement and, to insure it will be retained, 
there must be numerous instances when the desired response is 
reinforced (53, p. 125). 
In the development of programmed materials certain patterns of 
techniques have been employed by particular programmers. The patterns 
that have been recognized as the most common styles in program writing 
are the programming styles of Crowder, Gilbert, Pressey, and Skinner. 
Klaus (53) classified the style of Pressey and Crowder as basically 
stimulus-oriented and the styles of Gilbert and Skinner as response-
or iented. 
The Skinner style of program writing 
Skinner originated the constructed-response, linear programs during 
the 1950's. The underlying principles of his program were based on his 
learning theory. 
According to the Skinnerian reinforcement learning theory, learning 
is most effective when the student writes in the correct response and is 
immediately reinforced by a statement of the correct response. Thus, it 
is essential to present material in a sequence that makes it possible for 
most students to respond correctly to each small u 't of information pre­
sented (47, p. 9). 
The type of program advocated by Skinner, in which a learner proceeds 
step by step through a single set of materials, has come to be called 
linear programming. All of the learners follow the same sequence of 
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frames. The Skinnerian frame is referred to as a construeted-response 
frame because the learner constructs his response. Recall rather than 
discrimination is the objective of the Skinnerian frame. Skinner viewed 
the construeted-response, linear program as a means of setting up care­
fully controlled situations in which the learner is conditioned to 
appropriate responses to the stimuli presented. 
Skinner's opinion regarding the role of error in learning was de­
scribed by Pressey (87, p. 358) as follows: 
Errors in learning are to be avoided as far as possible, since 
an error once made tends to be repeated; therefore, each step 
must be made easy enough that an error will be unlikely. Since 
seeing an error may lead to its acceptance and, also since re­
call rather than discrimination is the objective, multiple-
choice items are taboo . ... 
If there are too many errors by students in a Skinnerian program, 
the program needs improvement. According to Hughes (47, p. 9) the rate 
of error can be reduced to meet the standard of five to 10 per cent of 
the total score through repeated tryouts on students and revision of 
frames. Thus, the Skinnerian program includes frames that are artfully 
phrased, with hints and prompts to make sure that the student will make 
the desired response (47, 69). 
The Pressey style of program writing 
A testing; device developed by Pressey in 1926 is considered the first 
teaching machine. It had a multiple-choice, linear program (47, p. 19). 
Pressey, like Skinner, places emphasis on active participation, 
immediate confirmation, and self-paced learning. However, he differs 
from Skinner in his views on the type of student response and the error 
rate. Pressey*s multiple-choice response program permits the individual 
learner to discriminate among alternative responses (105, p. 176). The 
program allows the student to err, but he is not presented the next 
question in sequence until he has selected the correct answer. Present 
day programmed instruction adapted from Pressey's apparatus presents 
multiple-choice or true and false questions. 
According to Cram (23, pp. 20-21), the rationale for Pressey's 
multiple-choice linear program is based partly on two factors: law of 
frequency and the law of recency. According to the law of frequency, the 
student may sometimes get a wrong answer, but in each frame he ultimately 
gets a correct answer. By chance he will get more correct than incorrect 
answers. Cram explained the law of recency by stating that no matter how 
many wrong answers a student may try in response to a question, the 
correct answer is always the last one and is more likely to be remembered 
because it comes closest to the reinforcement. 
According to Klaus (53), the current approach of Pressey to pro­
gramming is adjunct autoinstruction. In this style of programming, the 
learner is first presented with a substantial and organized unit of in­
struction such as a chapter in a textbook, a field trip, or some other 
learning experience. The learning experience is followed by a series of 
multiple-choice questions designed to help the learner determine whether 
or not he has learned or additional help is needed. The advantages of 
adjunct programmed instruction are that it is easily prepared and it 
maintains the coherent structure of the subject matter. He further stated 
that adjunct programmed instruction accomplishes the dual purpose of test­
ing the student and identifying areas of difficulty which require further 
instruction. 
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The Crowder style of program writing 
Crowder developed multiple-choice-response programs based on what he 
called automatic tutoring or intrinsic programming (47, p. 10). It is 
called intrinsic programming because the sequence of material presented 
to each student is determined by the adequacy of his responses to the 
questions in the program. He believed that students who cannot respond 
correctly to the question should always have a way to go back to simpler 
materials, while others should be able to bypass materials they know. 
A structural feature that distinguishes intrinsic programming from 
the types of program that have been described earlier is that it has 
flexible instructional material (24, 25). What each student knows at 
the time he makes a choice of answer to the multiple-choice question de­
termines the next material presented to him. Therefore, students progress 
through the program via different frame sequences. Another distinguish­
ing feature of this style of programming is that the frames presented to 
a learner are usually longer than those used in Skinner type programs. 
A simple device for presenting an intrinsic program is a scrambled book. 
Klaus (53) described Crowder's programming style as designed to meet 
training problems involving complex problem solving, preferably when the 
subject matter has a coherent, logical basis or structure which systematic­
ally can be developed step by step. He further stated that it is par­
ticularly useful when dealing with ranges of individual differences among 
learners. 
The opportunities afforded by intrinsic programs to keep a stu­
dent working and learning at the maximum practical rate is per­
haps its most emphasized characteristic (53, p. 150). 
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The Gilbert style of program writing 
The approach of Gilbert to program writing is called mathetics. It 
" is characterized, largely, by its concern over using the largest 
response units possible as the beginning point of instruction and by its 
concern with the criteria of mastery" (53, p. 153). 
Klaus (53) stated that the strategy for teaching the responses re­
quired for task completion is developed first. Then the instructional 
sequence for procedural skills is ordered from the last response in the 
chain to the first so that the student experiences completing the task 
during each step of instruction. 
Mathetical programming . . . assumes all necessary responses are 
already in the repertoire of the student, and it is only neces­
sary that these responses must be manipulated in terms of the 
circumstances and the order in which they occur (53, p. 154). 
Steps in Program Development 
Green claimed that "There is a dynamic and experimental quality 
about programmed instruction which makes it difficult and possibly un­
desirable to standardize the procedures except in broad terms" (41, p. 61). 
He stated, however, that it is possible to identify typical steps in pro­
gram writing including clarification and definition of terminal behavior, 
development of criterion test, definition of initial behavior of the 
target population, behavioral analysis and instructional sequencing, frame 
construction, and empirical testing. 
Step 1. Clarification and definition of terminal behavior 
The initial step in the development of programmed instruction is the 
careful preparation of a list of highly specified objectives for the pro­
gram. In other words, the objectives are expressed in behavioral terms. 
The statement of instructional objectives in behavioral terms is basic 
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to effective instruction. The objectives of a program determine the 
succeeding steps in program development. 
Step 2. Development of criterion test 
The second stage in program construction is the development of a 
criterion test. This test is designed to provide an objective measure of 
what the program accomplishes. A criterion test should be so constructed 
that it is reliable, practical, and has content validity. In other words, 
it should possess the qualities of a good test. 
Step 3. Definition of initial behavior of the target population 
The aim of instruction according to Glaser (36) is to help the stu­
dent move from his initial behavior to the terminal behavior. This third 
developmental stage of preparing programs involves the careful specifica­
tion of the target population or audience for whom the program is designed 
as well as the identification and specification of the level of initial 
behaviors, abilities at the beginning of the instruction, required for 
effective use of the program (41, p. 69). 
Step 4. Behavioral analysis and instructional sequencing 
This phase involves analysis of the instructional objectives prepared 
in Step 1 to identify the knowledge and abilities to be developed by the 
learner and to arrange these components of the behavioral objectives to 
facilitate learning. 
. . . there is never one and only one correct behavioral analysis 
for any particular area of knowledge. The nature of the analysis 
must depend upon the target population. All we can say is that 
one behavioral analysis is more appropriate to one audience than 
to another (73, p. 101). 
According to Tyler (107, p. 55): 
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Sequence . . . emphasizes the importance of having each suc­
cessive experience build upon the preceding one but to go more 
broadly and deeply into the matters involved .... Sequence 
emphasizes not duplication but rather higher levels of treatment 
with each successive learning experience. 
Step 5. Frame construction 
This step in program construction has to do with the actual writing 
of frames. Frames are the basic constituents of a program. A program 
wrilCer makes some decisions before frame writing about the style of frames 
to write and the kind of adjustive devices to use. Adjustive devices are 
used in program writing to compensate for individual differences (29). 
Step 6. Empirical testing 
Markle (68) described this step as the application of quality control 
to the design of instructional materials. The step has three phases: de­
velopmental or laboratory phase; demonstration or validation phase; and 
extension, utilization, or field testing. Each phase can be distinguished 
from the others in terms of purpose and kind of information obtained. The 
laboratory phase of testing has the purpose of developing a workable in­
structional program. The procedures are variable and data tend to be 
clinical in the sense that they are the results of close observation and 
often interaction with a few students. 
The best way to obtain the information needed for program development 
is for the programmer to sit with the individual who is trying out the 
material. The programmer closely observes the student as he goes through 
the program and makes note of the difficulties encountered. At this stage 
of program development, the student is encouraged to criticize the material 
presented him. After these individual tryouts, the material is revised. 
The demonstration phase has two purposes; namely, to determine what 
tlie program teaches and to identify other flaws in the program (1). To 
accomplish these purposes the criterion test is used along with the pro­
gram. The information obtained from this developmental phase may in­
clude characteristics of the students tested, their performance on the 
program, time needed to complete the program, and difficulties encountered 
with the program. 
Espich and Williams (29), described •-.his phase as small group testing de­
signed to measure how well the program performs. If the result of test­
ing does not meet a previously determined standard, further revisions 
are needed. The processes of group testing and revision are repeated 
until the programmer's standard for the program are achieved. 
The purpose of field testing is to contribute to knowledge of the 
limits of application of the validated program (68). This testing phase 
provides information on pretest and posttest used, distribution of scores 
of students on these tests, and time needed to complete the programmed 
material. Appropriate information about students tested, such as aptitude 
and intelligence scores and descriptions of the conditions under which 
field testing was parried out are obtained (1, p. 14). 
Programmed material is edited each time it is revised. According to 
Espich and Williams (29), programmed material undergoes three types of editing: 
editing for composition, for programming technique, and for technical 
accuracy. He emphasized that these types of editing are made possible by 
a close interaction between'the subject-matter expert, program editor, 
arid a behavior analyst. 
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Studies o£ Programming Variables 
Many studies of programmed instruction have been conducted. This 
section includes a review of comprehensive analyses of research on pro­
grammed instruction and individual studies of programming variables. 
Comprehensive analyses of research on programmed instruction 
Review by Strong In 1964 Strong (100) analyzed 58 representative 
types of studies of programmed instruction. The studies were selected 
more or less randomly from journals available to the author. The studies 
were analyzed according to four types of variables: subject, program, in­
dependent , and dependent. 
The variables classified by Strong as subject variables included 
sample size, sampling procedures, and characteristics of the participants 
in the study; namely, age, education, intelligence, and personality 
measures. He noted that the participants in over one-half of the studies 
came from what he described as highly select, verbally skilled popula­
tions. The participants were college students, high school students, 
grade school students, and highly skilled, well-educated technicians. 
According to Strong the relationship between intelligence quotient 
(IQ) and performance in programmed instruction is not clear. In one of 
the studies analyzed he noted that students with high IQ did better with 
programmed instruction, while students with low IQ did better with con­
ventional methods of instruction. However, the low-IQ group consisted of 
problem students in English. He attributed the findings to differences 
in reading ability and capacity to work independently. Strong also re­
ported less variance in posttest scores when programmed instruction was 
used. This was interpreted to indicate the ability of programmed in­
struction to reduce the effect of individual differences on performance 
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after instruction. 
The greatest weakness of research in programmed instruction lies in 
the area of program variables. Strong stated. Some of the program vari­
ables, which he identified were length of the program, method of con­
struction, appropriateness of program, and subject matter. In his anal­
ysis of 58 studies he noted that many involved short programs. Besides 
length, another weakness lay in the quality of programs. Strong made the 
comment that there is very little information available on how carefully 
and by what logic the programs were developed. He further stated that 
scores reported in the criterion posttest in many of the studies indicated 
that the programs failed to teach the subject matter to the usual pro­
grammed instruction standards. 
The independent variables in programmed instruction identified by 
Strong were "... branching program versus conventional, machine versus 
programmed text, response modes, self-pacing or lock-step, types of pro­
grams, feedback and reinforcement, step size, and error rate" (100, p. 224). 
He reported that series of studies conducted to investigate several tech­
niques of branching found forward branching superior in' terms of posttest 
scores and course time, particularly when combined with the student's felt 
need to branch. A backward review of items did not appear to help. 
According to Strong, studies conducted to compare programmed in­
struction with conventional modes of instruction showed significantly 
higher gain scores and shorter study time for the former. Other studies 
indicated either better posttest performances and shorter learning time 
or both for programmed instruction. A teaching machine was found to be as 
effective as a programmed text, but the former was more expensive. 
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Most of the research on response modes involved either covert versus 
overt responding or multiple choice versus written tesponse. Overall 
findings indicate that the response modes do not differ in terms of 
final scores on a posttest although the covert and multiple-choice modes 
take significantly less time. 
Strong noted that few studies have been done with pacing. The re­
sults of studies on this variable indicate no superiority for the self-
pacing groups. 
Some studies have been made on program format and logic. According 
to Strong, it appears that a program can be written more or less routinely 
by the use of the RULEG^ principle with as good results as those written 
by experienced intuitive programmers and with less effort. Performance 
is better if missed frames are repeated until correct. One of the studies 
analyzed by Strong suggested that a program which guides the learner to 
discover and state principles is better than a linear program which pre­
sents the principles to the learner and asks him to learn them. 
Several studies conducted on the variables, feedback and reinforce­
ment, suggest that the use of immediate feedback and reinforcement ap­
parently confers little benefit on learning. Strong believed that in­
formation that is properly presented to the learner is intrinsically 
correct to him; when the information is learned, the learner needs no in­
formation to confirm whether his response was correct or incorrect. 
There have been a limited number of studies concerning step size 
and error rate. It has been found that an effective program can be con­
siderably shortened in terms of number of frames, which may make step 
method of presenting a verbal learning sequence where RU's (rules) 
are presented first, followed by EC's (examples) (69, p. 261). 
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size larger, without significantly affecting the scores on the posttest. 
The studies of independent variables, according to Strong showed that 
many of the defining phrases or characteristics used to introduce the lay 
individual to programmed instruction have little to support them. These 
phrases include: small steps, low error rate, immediate reinforcement, 
knowledge of results, self-pacing, and active responding or participation. 
Strong, however, attributed the failure to obtain significant results in 
the studies of independent variables to the highly select subjects used, 
the short or poor programs, and inadequate criterion tests. 
Strong classified as dependent variables: pretest and posttest 
comparisons, posttest scores, attitude surveys, time to complete the pro­
gram, time to complete posttest, retention, and scores on various kinds 
of posttest items. Most of the studies analyzed suggested that programmed 
instruction maintains its superiority in terms of instructional time but 
it is not superior in terms of retention. He pointed out the lack of 
studies of programmed instruction incorporating the variables affecting 
retention. 
There are many aspects of programmed instruction needing further in­
vestigation. Strong mentioned the need to study the various types of 
program structure in relation to intelligence, emotion, and motivation. 
He believed that the most important research area now should be program 
format and logic; that the important dependent variables in programmed 
instruction would be time and retention as opposed to immediate posttest 
scores. 
Review by Goldstein andGoWcin In 1964 Goldstein and Gotkiti(39) reviewed 
studies which compared teaching machines with programmed textbooks as pre­
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sentation modes of Skinner-type programs. They reviewed eight studies 
that were reported between 1960 to 1962. All of the studies used post-
test scores to evaluate student learning. Time taken to complete the 
program and attitudes toward programmed instruction were investigated in 
some of the studies. 
A major finding of the eight studies was the absence of a signifi­
cant difference in mastery between the machine and the programmed text 
forms of presentation. In those studies where time to complete the pro­
gram was a recorded variable, the general finding was a time-saving 
feature connected with the use of programmed textbooks. 
In the studies in which attitude was investigated, both groups using 
machine and textbook were favorably disposed toward autoinstruction. The 
difference between the groups in attitude toward programmed instruction 
was not generally significant. The authors reported that in one study 
informal discussions with students who had worked with programmed materials 
for a month revealed sharp differences in attitude toward the presentation 
modes in favor of the programmed text. 
Review by Gilbert In 1966 Gilbert (35) reported the cumulative 
results of 112 studies comparing programmed instruction with conventional 
instruction. Eighty-two of the studies reported were done in this 
country and 50 were done elsewhere. The two methods of instruction were 
compared on the following measures: time, posttest, retention test 
measures, and achievement per unit of time. 
It was observed that based upon post-program achievement tests, pro­
grammed instruction was in many cases as effective as conventional in­
struction and in some cases more effective. It was observed also that 
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programmed instruction saved considerable instructional time. On reten­
tion test measures, programmed instruction was not as effective as con­
ventional instruction. 
Gilbert summarized the results of the comparative studies in various 
institutional settings. In military and industrial settings programmed 
instruction was found to be significantly superior to conventional in­
struction in most cases. In universities programmed instruction also was 
found to be significantly superior to conventional instruction in a 
majority of the cases. However, in primary and secondary schools pro­
grammed instruction was not significantly different from conventional in­
struction in most of the cases. Gilbert attributed these differences to 
the greater familiarity with programmed instruction among programmers 
in the university, industrial, and military setting than those in primary 
and secondary schools. 
The overall results indicate that programmed instruction can teach 
as effectively or more effectively than conventional instruction. Gilbert 
pointed out that these results are not as encouraging when looking only 
at the achievement data and omitting the time measure. He added that 
interpretation of the data must also be tempered by the lack of experi­
mental rigor associated with the normal comparative study. 
Individual studies of programming variables 
In 196 6 Kapel (50) studied the effect of cheating on outcomes de­
sired from the use of programmed textbooks and ways students utilize 
cheating opportunities when using programmed textbooks. Forty ninth 
grade students who participated in the study were evenly divided into 
two groups. One group was designated as a search group and used the 
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searching mode; the other group designated as a nonsearching group used 
the traditional mode of presentation. The participants in the study were 
matched according to intelligence, reading ability, eighth grade English 
grades, and eighth grade social studies grades. Both groups were alike in 
their pretest scores. 
Two programmed textbooks were used in the study; one horizontal-linear 
textbook to afford greater control over the behavior of the search group 
and another textbook of the vertical design to facilitate utilization of 
the searching mode of presentation. Both textbooks had the same number 
of frames and content. Two subsets of frames out of the total set of 
1230 were used to conpare the effects of large step and small step programs. 
Both modes of presentation produced highly significant amounts of 
learning. The nonsearching technique appeared to have a slight advantage 
over the searching technique in terms of immediate test results; however, 
one of the major differences that appeared between the two treatments was 
in the area of retention of knowledge. The searching technique was con­
sistently superior to the nonsearching treatment in terms of retention. 
According to Kapel (50), the study indicated that the lessening of operant 
control through searching (cheating) had a positive effect on retention. 
Thus, cheating which is possible with the use of programmed textbooks 
probably does not have the detrimental effects feared. 
The step size was found to influence the rate of errors and time. 
There were significant differences in the rate of searching due to step 
size. However, the mode of presentation had a greater effect on achieve­
ment and retention than step size. 
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Kapel ranked the importance of the qualities of searching to the 
participants in the following "... descending order: prompting, re­
view, and corrective" (50, p. 11). The prompting aspect of searching 
appeared to be the most significant and meaningful quality inherent in the 
searching technique, regardless of step size. Under the conditions of 
the study, the prompting technique appeared to aid in the acquisition and 
retention of knowledge under the large step conditions. The review 
qualities found in the searching technique were of greater consequence 
than the corrective qualities in large step programs. It also was found 
that the confirmation, or knowledge of results, found in programmed in­
struction is of sufficient strength to satisfy learners when an error 
is made under large step programs, but not of sufficient strength to 
bridge the gap between steps. In small step programming, the effects 
of confirmation with regard to review and correction are equal. In the 
study it appeared that confirmation, or knowledge of results, had dif­
ferent levels of effect depending on size of step and modes of presenta­
tion. 
According to Kapel (50), the study indicates that a large step pro­
gram supported by an adequate prompting system is feasible and quite 
adequate. When immediate knowledge is desired and retention is not as 
important, a small-step nonsearching program would be desirable. When 
time is not a factor and retention is desired, the searching large-step 
program could be used. 
In 1967, Sulzbacher (101) studied the effects of varying response 
parameters in the context in which they are designated to operate in the 
classroom. Subjects were 60 sixth grade students who were randomly 
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assigned to three groups of 20 each. Scores on the Lorge Thorndike In­
telligence Test and on the reading comprehension scale of Science Re­
search Associates were obtained from the school records. A programmed 
course of instruction in ratios and proportions constructed by the General 
Programed Teaching Corporation was administered to all of the groups as 
part of the regular arithmetic work in class. The program was admin­
istered 45 minutes each day. 
The overt responding group took the program in normal manner, 
writing their responses in the book and moving the slider to confirm the 
answer. The covert responding group read the frames, mentally responded 
to the question, and moved the slider to confirm the answer. The no re­
sponse group read a program which had the answers already filled in and 
the response confirmation portion of the frame blocked out. An achieve­
ment test comprised of 40 multiple-choice items was used as a pretest 
and posttest. 
Analyses of variance failed to show significant differences among 
the three groups on pretest, IQ, and reading comprehension. This finding 
indicated that the groups were alike at the beginning of the study. 
An adjusted gain score was obtained by dividing actual gain (post-
test score minus pretest score) by the possible gain (total score possible 
on the test minus pretest score). Analysis of variance of the per cent 
of error on the test frames and adjusted gain scores failed to reach 
significance for the three groups. 
According to Sulzbacher (101), the findings in the study confirm 
other studies in failing to show significant differences in achievement 
among groups using different response modes of writing their responses. 
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thinking them, and reading an altered program. He mentioned that the 
effectiveness of programs for some learners may be as much a function of 
the systematic presentation of the bits of information as it is of the 
reinforcement contingent upon individual overt responses. That is, when 
information is presented in a systematic programmed form, adequate rein­
forcement provided at the end of the chain of responses which comprise 
the program may be sufficient to maintain the desired behavior. He 
further stated that it might be wise to consider the advantages of simply 
presenting the information to be learned in systematic step-by-step 
form, without requiring written responses, and providing suitable rein­
forcement contingent on completion of the program. 
The correlations between adjusted gain scores and the characteristics 
of the participants in the study, IQ and reading comprehension, were low. 
This finding was interpreted to indicate the inherent advantages of pro­
grammed instruction in teaching students of lesser ability. 
The adjusted gain scores of subjects with high IQ were not signif­
icantly higher than those of subjects with low IQ. This finding was in­
terpreted to indicate that programming can minimize the effect of individ­
ual differences on performance. The study seemed to show that individual 
differences among subjects appeared more as differences in time to com­
plete the program than as differences in final performance. 
Reading comprehension was not significantly correlated with achieve­
ment for the participants in the study as a whole, the overt response 
group, and the covert response group but was correlated with achievement 
at the 0.01 level of significance for the no response group, who read the 
altered program. This finding suggested the use of programs requiring 
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overt responses for only those with poor reading comprehension while 
others use programs that require less time consuming response modes. 
In 1968 Gallegos (33) reported his findings in a study designed to 
investigate the effects of different pacing procedures on achievement 
by students of high and low ability when using programmed materials. In 
the study he was able to examine and compare fast, slow, and self-pacing 
modes in the use of programmed instruction. 
According to Gallegos, the results of the study did not support the 
previously advanced concept that all students, regardless of ability, 
can attain the same level of achievement through the use of programmed 
instruction. The results of the study implied that high and low ability 
students can attain a high level of achievement if self-instructional 
materials are presented under the most effective pacing mode for each 
ability group. High ability students achieved significantly higher 
scores than low ability students in both the fast-paced and self-paced 
treatments; however, such differences were not evident in the slow-
paced treatment. Low ability students did better under the slow, ex­
ternally paced condition than under self-pacing, which was considerably 
faster. This may indicate that low ability students are not capable of 
efficient self-pacing. 
In 1968 Schuster (91) conducted a study to try out a new format in 
programmed instruction and compare it with a scrambled book or a programmed 
textbook using the Crowderian format. The new format of programmed 
instruction used in the study was a modified scrambled book form. In 
the new format all of the answers, correct and incorrect, were listed 
and explained on the page immediately following the instructional page 
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with its ending question. The modified format enabled the student to pro­
gress through the program linearly instead of randomly throughout a 
given chapter. Another purpose of the study was to evaluate the effective­
ness of additional participation in the program by means of overt re­
sponses . 
The programmed instructional material was used as a self-study 
course with electronic technicians. Studying was done at home. There 
were no classes during work hours, but the technicians were encouraged 
to ask questions about the laboratory equipment at work and to learn its 
use. The programmed textbook included information about the laboratory 
equipment. A pretest and posttest were developed and administered to 
measure achievement. 
The programs were administered to 40 electronic technicians, who 
were serially assigned to one of the eight treatment conditions in the 
study. Twenty of the participants in the study used the linearized pro­
gram and the other half used the scrambled book. Half of the participants 
in the group using the linearized format and half of the group using the 
scrambled book used IBM perforated cards for the recording of answers to 
the book questions. The rest of the students did not record their re­
sponses; thus, they presumably were less actively involved in the book. 
There was no control group in the study. 
Analysis of variance showed that the only significant treatment was 
that for test sequence. The difference between the pretest and posttest 
scores was significant at the 0.01 level. Neither the main effect of 
the book format nor the degree of participation of the learners was a 
significant source of variance. Although insignificant, the linearized 
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format resulted in slightly greater gain than did the scrambled format. 
Also, students using cards to record their answers did have a slightly 
higher gain than students without the card participation. 
The opinion preference of the participants in the study for the text 
format was in favor of the linear format. This was attributed by Schuster 
to the easy availability of all answers in the linearized format for 
review and optimal search purposes. 
Use of Programmed Instruction in the Food Service Industry 
The review of literature revealed that many studies have been con­
ducted to investigate the applicability of programmed instruction in 
schools, industry, military services, and other training programs. In 
these studies programmed instruction was used in teaching in different 
subject-matter areas and with different types of learners. The following 
review deals with research on programmed instruction as used in the food 
service industry. The 10 studies reported represent all research which 
had been published and was available for review at the time of this re­
search. The studies represent five topics: work methods and equipment, 
four; sanitation and personal hygiene, three; food preparation, one; 
food quality, one; and food service, one. 
In 1963 Carter (16) conducted a preliminary investigation of the 
effectiveness of programmed instruction as a technique for teaching 
sanitation to nonprofessional food service personnel. A multiple-choice 
branching program was written entitled Food Sanitation. It consisted of 
a total of 145 frames and included four lessons, bacteriology, the 
transmission of disease, food-borne disease, and personal hygiene and 
sanitary food handling. 
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The investigation involved 68 nonsupervisory food service employees 
at the University of Missouri Medical Center. They were divided at 
random into two groups. The control group received no instruction, while 
the experimental group received instruction by means of a teaching 
machine. Both groups were comparable according to the biographical 
variables of sex, age, level of education, length of employment in pre­
sent institution, length of employment in previous and current food 
service jobs, number of previous food service jobs, type of institution 
in which they had previous jobs, and job classification; but there were 
more nonwhite employees in the control group than in the experimental 
group. The two groups also were comparable in their knowledge of sanita­
tion at the beginning of the study as measured by a subject-matter pretest 
and reading level as measured by Gates Reading Survey. The subject-matter 
pretest was administered as a posttest to both groups. In addition, the 
experimental group responded to a questionnaire regarding programmed in­
struction and teaching machines. 
There was a significant difference between the mean posttest scores 
of the control and the experimental groups at the 0.01 level and a signifi­
cant positive change in score from pretest to posttest for the experimental 
group but not for the control group. These findings indicated that there 
was a gain in knowledge as a result of instruction by teaching machine. 
In the experimental group employees having lower pretest scores generally 
tended to show a greater increase in learning than did those having 
higher pretest scores. This finding indicated that employees who had less 
knowledge of sanitation before instruction had the greatest increment in 
learning after programmed instruction. 
Change scores were correlated with reading grade level and personal 
history data. It was found that the advanced reader tended to have a 
lower change score and the low-level reader, a higher change score; 
however, the latter had a lower pretest score. Length of employment in 
the present institution, level of education, and length of employment in 
previous and current food service jobs were not found to be related to 
change scores. 
Carter (16) also reported that participants who took longer time to 
complete the program made more errors on the program frames than those 
who completed the program in shorter time. Those who had higher posttest 
scores committed fewer errors and used less time to complete the program 
than did those who had lower posttest scores. The number of errors 
made and time required to complete the program were not found to be 
related to age, level of education, or length of experience in food 
service. 
Overall findings indicated a favorable attitude of employees toward 
the method of instruction used in the study. When asked what type of 
training program they would prefer for future instruction, an equal number, 
38 per cent, indicated preference for using the machine and for using the 
machine along with group classes. 
In 1964 Konz andMiddleton (56) developed programmed learning packages for 
communicating the efficient methods for 10 tasks in food service. The 
tasks selected for programming were based on 281 responses to a question­
naire sent to 500 members of the National Restaurant Association, 50 
school lunch programs, 50 hospitals, 50 college residence halls, and 150 
vocational-technical schools and food service programs. The 10 topics 
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choson Cor programming were: dipped salad assembly, making change, clean­
ing a meat slicer, making salad sandwiches, making sliced meat sandwiches, 
cutting a pie, breading foods for deep fat frying, frosting a cake, 
cutting a cake, and portioning pudding. Each program consisted of 35 
millimeter color slides, a script to be used along with the slides, a test, 
and a black and white copy of the program for the learner to keep. Konz 
and Middleton (56) reported that the programs proved effective for train­
ing the unskilled food service employees. 
In 1965 Raymond (88) developed a self-teaching manual designed for 
use in a program on sanitation for Canadian food service operations. The 
program used a linear format, constructed response type. Simple sketches 
and line drawings were employed to illustrate a point and to minimize 
excessive use of written materials. The four areas of food service 
sanitation included in the program were: responsibility of the food 
service worker for the provision of safe food, food handling principles 
and practices with reference to bacteriological factors of food contamina­
tion, personal hygiene, and methods or techniques used i.n effective food 
service sanitation. 
The manual was used in training 24 employees in a local restaurant 
with a seating capacity of 150. Class time was used in discussing materi­
als in the self-study manual and actual situations that occurred on 
employees' jobs. Attendance was voluntary. Evaluation consisted of ob­
serving changes in individual performance in handling of soiled dishes 
during table service; personal hygiene habits following a coffee break 
and a visit to the washroom; and serving hot food at the steam table. 
Individual performance was observed before training, at the end of train­
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ing, and after six weeks. Performance was rated as adequate when one-
half or more of the group observed used acceptable techniques of sanita­
tion in job performance. 
Raymond (88) observed that the training plan had limited effective­
ness in improving group performance, although the use of the self-
teaching manual filled the need for providing information which the em­
ployee could learn on his own. Results of the study indicated that a 
training program using a self-teaching manual supplemented by a class 
discussion supported and motivated by management results in improved 
understanding and application of the principles and practices of effective 
food service sanitation. 
In 1965 Tresvik (106) developed and evaluated two programmed lessons 
for teaching the principles and techniques of baking to food service 
personnel. Lesson I included information on the production of breads 
and rolls. Lesson II included information on the production of cakes. 
The two lessons were written in 194 frames of the linear type. A hori­
zontal format was used. 
The programmed lessons were administered as a home-study course to 
five full-time hospital employees and one employee in a food vending 
machine company. A criterion test was administered to the participants 
in the study before and after instruction. 
A comparison of the pretest and posttest scores showed that all 
changes were positive. Individuals with low pretest scores generally 
tended to show a greater increase in learning than the ones with the 
highest pretest scores. Level of education and length of employment in 
food service jobs did not correlate with level of achievement in pro­
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grammed instruction. According to Tresvik, the data indicated that baking 
principles may be profitably taught to food service employees of various 
educational levels and food service employment experience by means of 
programmed lessons. 
In 1967 Sumbingco (102) and Sumbingco et al. (103) investigated the 
effectiveness of programmed instruction in training food service employees 
in work methods. A programmed textbook was developed for instruction in 
portioning, cutting, and serving a pie, a relatively simple task, and clean­
ing a food slicer, a difficult task. The program consisted of constructed 
response frames and colored photographs of the detailed steps in the per­
formance of each task. 
The participants in the study were 11 women employees in a uni­
versity food service who had no previous experience in either of the two 
tasks that were programmed. The biographical data showed that the group 
varied not so much in educational level as in age and experience. 
The program was administered individually to the participants. There 
was no control group. Each subject studied the programmed textbook until 
she felt confident to take an oral test. A participant was informed of 
her test score and was referred to the programmed text for her errors. 
Administration of the oral test was repeated until a participant obtained 
a score of at least 90 per cent. Oral testing was followed by a perform­
ance test. It was evaluated by performance time, methods agreement, and 
rating of the quality of work. Methods agreement involved the use of a 
checklist of operational procedures against which performance was evalu­
ated. There was no pretest. Retention tests were administered one week 
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and one month after training. These retention tests included oral and 
performance tests. 
The criteria for the study included score on the oral test before 
doing the task, methods agreement, quality of work, performance time, 
and learning time. The participants' age, educational attainment, and 
length of experience in food service were analyzed for possible correla­
tions with each of the five criteria. 
There were no significant relationships found except for an unex­
pected significant relationship between work experience and performance 
time for the slicer program. It was found that subjects with more ex­
perience in food service took a longer time to perform on the food 
slicer program than those with less experience. The findings were in­
terpreted to indicate that persons with wide variation in age, educational 
level, and length of experience in food service did similarly well in 
programmed instruction as measured by the oral test, methods agreement, 
quality and length of time for actual performance, and length of learn­
ing time. 
The scores on the oral test before doing the task and the methods 
agreement during the task indicated that learning took place by studying 
the programmed text. Data from the testing sessions indicated that the 
participants retained or improved their initial performance one week or 
four weeks after instruction. 
The length of time for learning the programmed instruction varied 
with the individual and with the task. The participants took a longer 
time to learn the more difficult task than the less difficult task. 
There was an overall favorable attitude toward the use of programmed 
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textbook among the participants. 
In 1968 Apley (3) developed and evaluated an audio-visual training 
program for food service employees. The training program consisted of 
the procedures for setting an individual place cover for a banquet and 
for serving the banquet dinner plate, rolls, and coffee. A script for 
each task was written based on an orderly sequence of small steps for 
a task and a set of behavioral objectives. The script was developed to 
accompany a series of illustrative slides for each task. Task I, setting 
an individual place cover for a banquet, included 23 demonstration slides, 
and Task II, serving the banquet dinner plate, rolls, and coffee, in­
cluded 15 slides. A recording of the script for each unit was made on 
separate tapes. A Videosonic Model 202 autoinstructional device was used 
for presentation of the program. The machine was equipped with a day­
light screen for viewing the demonstration slides, an automatic slide 
changer, and audio system that utilized a tape recording to convey oral 
instructions. The training was set up so that the trainee could hear 
the instructions, see the demonstration slide, and practice the procedure 
at the same time. 
The audio-visual training program was tested on 16 employees from 
Kansas State University Union food service. The participants in the study 
were selected on the basis of educational level, age, rating on current 
job, and having no previous training for banquet service. Eight of the 
selected participants in the study completed the twelfth grade, and eight 
finished the seventh grade or less. Within each subgroup of eight as 
divided by level of education, four had "excellent" ratings and four rated 
"very good" on their current food service jobs. The average ages of the 
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two groups classified by level of education were similar. Each employee 
selected for participation in the study was given a pretest to eliminate 
any worker who already might be proficient in the two tasks studied. Per­
formance was evaluated by the investigator on a checklist. Training 
sessions were scheduled for each employee during working hours at times 
convenient for the food service. The performance of each participant 
in each task was evaluated by means of the checklist used in the pretest. 
Training in each task was repeated until each employee obtained a per­
fect score. Retention of information learned by the trainees for both 
tasks was tested immediately after the training session, at the end of 
one week, and after two weeks. The time required for each trainee to 
complete training and scores for both tasks were recorded. 
A close relationship did not appear to exist between pretest score 
and replications required. Tasks requiring the placement of objects at 
a specified distance from one another proved more difficult than the 
tasks relating the way a specific object was positioned on the cover. 
It was found that the retention of information learned by the trainees 
for both tasks was high. The employees reacted favorably to the training 
procedure used in the study. On the basis of the findings in this study, 
audio-visual presentation combined with guided practice appears to merit 
consideration as a training technique for the food service industry. 
In 1968 Blacksten (9) developed a programmed instruction in dish-
machine operation for training food service workers. The program con­
sisted of three lessons based on the major steps of operating a large dish-
machine. These lessons were setting up the dishmachine, operating the 
dishmachine during the wash cycle, and shutting off and cleaning the 
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machine. Frames were written in a linear style with a horizontal-
constructed response format. Lessons I, II, and III, had 99, 25, and 85 
frames respectively. Each lesson could be used alone or in combination 
with the other two lessons. 
The program was administered four times to a total of 12 food 
service workers. Three food service workers used the program during each 
administration. The program was revised before it was used by the next 
group. During the second administration of the program, a criterion 
test was used after instruction as a posttest. During the third and 
fourth administration of the program, the criterion test was used as a 
pretest and posttest. 
Blacksten (9) reported a decrease in the total number of incorrect 
responses to the program questions from the first administration of the 
program to the fourth administration. There was also a decrease in the 
total number of incorrect responses to the questions in the criterion 
test used after programmed instruction from the first testing to the 
final testing. These findings were interpreted by the researcher to repre­
sent an increase in the information imparted resulting from revision of 
the program. 
In 1968 Kahl (49) compared the effectiveness of two methods of visual 
instruction for training employees in one phase of a machine dishwashing 
procedure. The study utilized a visual instructional program in the 
preparation of a flight-type dishwashing machine. A slide program of 
35 millimeter color slides with step-by-step instruction for preparing 
flight-type dishwashing machine for use was developed. The program con­
sisted of 37 constructed response frames. An automatic slide projector 
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was used in the presentation of the program. 
Twenty employees in a university food service were used as subjects 
in the study. Ten were instructed by method I and the other 10 by method 
II. In method I instruction was given in the dishroom; this gave the 
subject the opportunity to see the machine and try out each step while 
viewing the slides. Subjects in method II were instructed in a room 
away from the machine. Instead of trying out each procedure on the 
machine, they wrote their answers to questions in a booklet. All of the 
subjects were tested five minutes after instruction. The three criteria 
for measuring effectiveness were instructional time, test time, and num­
ber of errors. 
Analysis of the data showed that method I was significantly better 
than method II in terms of number of errors and test time. However, 
there was no significant difference in instructional time for the two 
methods. Attitudes of employees were favorable toward programmed in­
struction for both methods of presentation. Method II was more self-
instructional than method I, which required an instructor's presence to 
prevent injury to subjects or damage to equipment. Although the method I 
presentation was significantly better than method II in some respects, 
method II also had advantages over method I. It was concluded that both 
methods of presentation of programmed instruction would be applicable to 
training food service employees. 
In 1968 Roach (90) studied the effect on food service workers of an 
instructional program on sanitation using a teaching machine. The self-
instructional program on sanitation used in the study was developed by 
Carter (16). The intrinsic programming technique was used in constructing 
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the 145 frames of the program. 
The participants in the study were 60 nonsupervisory food service 
workers. The participants were randomly divided into a control group and 
experimental group, each group having 30 participants. Results of the 
Gates-MacGinitie Reading test, initial knowledge test, and initial 
application test revealed that the control and experimental groups were 
similar. Both groups had an average reading level of tenth grade; their 
knowledge of sanitation and ability to transfer knowledge into the work 
situation were similar at the beginning of the study. 
The experimental group received instruction on sanitation using 
a Mark IV Auto Tutor Teaching Machine, while the control group did not 
receive any special instruction. The participants in the study were 
administered a posttest, which consisted of two tests described by 
Roach (90) as knowledge and application tests. The knowledge test 
consisted of true-false and multiple-choice questions on sanitation. 
The purpose of the test was to determine if learning had taken place after 
the participants completed the self-instructional training. The applica­
tion test consisted of multiple-choice questions on sanitation which a 
food service worker could encounter in his daily work. 
There was a low correlation between the initial knowledge and in­
itial application tests. This was interpreted by Roach to mean that the 
application test was measuring something other than the knowledge test. 
The relationship between the initial knowledge test and reading 
ability was fairly high (r=0.70). Such a relationship was interpreted to 
mean that those who were better readers tended to do better on the knowl-
edge test than the poorer readers. There was a low relationship between 
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the initial application test and reading ability (r=0.14). 
The experimental group gained significantly both in knowledge and 
ability to transfer knowledge to the work situation as a result of having 
completed the self-instructional program on sanitation using a teaching 
machine. Roach (90) suggested that consideration be given to the use 
of programmed instruction with a teaching machine for training purposes. 
In 1969 Cotner (21, 22) studied the effectiveness of programmed in­
struction in teaching the characteristics of cakes to nonprofessional 
food service personnel. A five-lesson set of programmed material was 
developed to teach the characteristics of shortened cakes and sponge 
cakes. The program consisted of 313 constructed response frames with 
colored photographs. 
The program was administered to 62 nonsupervisory employees in a 
hospital food service. The participants in the study were randomly 
assigned to a control group of 33 members and an experimental group of 
29 members. 
Two subject-matter tests were developed to measure the effectiveness 
of the program. The control group received the employee information 
form and subject-matter tests I and II without instruction. The experi­
mental group received the employee information form, the programmed 
materials, subject-matter tests I and II, and an employee evaluation 
form. 
A statistical analysis of the test scores from the control group and 
the experimental group was used as the basis for determining the effective­
ness of programmed instruction. There was a significant improvement in 
mean test scores resulting from the use of programmed instruction. It 
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was found that the level of education, the years of experience, and the 
age of the two groups had no effect on the test results. 
The method of instruction and the subject-matter content of the 
programmed text were found to be acceptable to the food service employees 
and dietitians. A majority of the dietitians indicated preference for 
combining programmed instruction with informal on-the-job training as a 
means of teaching employees. There was a slight increase in liking for 
programmed instruction as the subjects became more familiar with the 
method of instruction. 
The research reviewed above represents investigations of the 
applicability of programmed instruction in four segments of the food 
service industry; namely, hospital food service, university food ser­
vice, restaurant, and vending operation. The food service workers from 
these segments of the industry, who participated in the studies, were 
mainly nonsupervisory employees. The overall findings indicated that they 
gained knowledge through the use of programmed instruction in training 
programs for food service employees. There was an overall favorable 
attitude toward programmed instruction in the four studies (16, 21, 49, 
102), including consideration of this variable. 
The 10 studies reviewed used different methods of presenting programmed 
instruction. Five studies used programmed textbooks, three of which 
used some sketches, illustrations, or pictures; two studies used slides; 
and one study used tape with slides. The most commonly employed style of 
prrgramming was constructed response; it was used in seven studies. Two 
studies used the branching frame sequence. 
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PROCEDURE 
This study was designed to investigate the relative merits of a self-
instructional program in comparison with group training and to relate the 
effectiveness of each method of training to specific characteristics of the 
trainees. The study was part of a research project undertaken by the In­
stitution Management Department at Iowa State University with the coopera­
tion of the Home Economics Education Department. 
The data for this investigation were collected during two summers, in 
1967 and in 1969. The data collected in 1967 were from a training experi­
ment conducted by the Institution Management Department to evaluate the 
effects of an in-service training program for food service employees and 
the relationship of selected factors to the effectiveness of the training. 
The 1967 Training Experiment 
The 1967 experiment was based on a training program for school food 
service employees in Iowa that was sponsored annually by the Institution 
Management Department at Iowa State University and the School Food Service 
Section of the Iowa Department of Public Instruction. The training pro­
gram consisted of three five-day short courses. 
Three groups of school food service employees were selected to partici­
pate in the study: a one-year experimental group, a three-year experimental 
group, and a control group. The one-year experimental group attended three 
five-day short courses within a period of five weeks during the summer of 
1967. The three-year experimental group had attended two short courses in 
previous years and the third short course during the summer of 1967. The 
control group did not attend any short courses. The one-year experimental 
i 
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and control groups were comprised of 43 participants each; the three-year 
experimental group consisted of 35 participants. 
The participants in the study were selected on the basis of: 
1. Level of education 
Grade 11 or less 
Grade 12 or more 
2. Length of experience in food service 
Seven years and under 
Eight years and over 
3. Job responsibility 
Cook 
Head cook, cook manager, or manager. 
Thus, each of the three groups in the study was divided into eight cells 
as shown in Figure 1. Various aspects of the experiment were reported by 
Benedict (7), Bunge (13), Bunge et al. (14), Dowling (28), Hutchcroft (48), 
Kapaiin (51), Knauf (55), Miller (75), Ninemeier (77), Ninemeier et al. (78), 
and Simons (93). 
Selection of Participants in the 1969 Training Experiment 
The present investigation was designed to compare three groups: a 
self-instruction group, a short-course group, and a control group. The 
self-instruction group received training by programmed instruction ad­
ministered as a home-study course in the summer of 1969; the short-course 
group received training in 1967 by attending three five-day short courses 
^Individuals who were designated as managers or who were in charge 
of the production of lunches in one or more schools were considered 
managers. 
Figure 1. Design of the 1967 training experiment showing the number of participants in 
the one-year experimental, three-year experimental, and control groups ac­
cording to the selection criteria; length of experience in food service, 
level of education, and job responsibility 
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on the Iowa State University campus; and the control group did not receive 
any training during the study. Each group consisted of school food service 
managers. 
Short-course and control groups 
Parts of two groups in the 1967 training experiment comprised two 
groups in this study, the short-course and control groups. The 21 managers 
in the one-year experimental group and the 19 managers in the control 
group in the 1967 training experiment composed the short-course group and 
the control group in the present investigation. Henceforth, the managers 
in the one-year experimental and control groups in the 1967 study will be 
referred to in this study as the short-course group and the control group, 
respectively. See Figure 2. The 1967 selection procedure was further 
described by Bunge (13) and Ninemeier (77). 
Self-instruction group 
The population for the seIf-instruction group consisted of all 
employees in Iowa school food service who: 1) had not attended any of 
the short courses offered at Iowa State University; 2) did not plan to 
attend the short courses offered during the summer of 1969; 3) were not 
included in the control group in the 1967 training experiment; and 4) were 
managers of a production unit in a school lunch program. A complete list 
of the names and addresses of these school food service personnel was ob­
tained from the School Food Service Section, Iowa Department of Public 
Instruction. 
On April 29, 1969, letters were mailed to 316 school food service 
employees in Iowa to determine whether they would be interested in 
participating in the study. A copy of the letter also was sent to the 
Figure 2. Design of the 1969 training experiment showing the number of 
participants in the self-instruction, short-course, and control 
groups according to the selection criteria: length of ex­
perience in food service and level of education 
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school superintendent of each employee contacted. Copies of the materials 
sent to each employee and superintendent are in Appendix A. 
A response of 42.4 per cent, 134, was received from the school food 
service employees. Among these, 47 per cent, 63, expressed interest in 
participating in the study while 53 per cent, 71, indicated that they could 
not participate. The response sheets completed by the 63 school lunch 
employees who expressed interest in participating were carefully reviewed. 
Only 55 of the 63 met the previously mentioned specifications for 
participation in the study. A group of 24 participants and nine alter­
nates, whose ages approximated those of the short-course and control 
groups, were selected from the 55. The alternates were chosen to replace 
any one in the sample who might drop out of the study. 
The range of the ages of the participants in the self-instruction, 
short-course, and control groups were 36 to 57, 36 to 62, and 40 to 64 
years, respectively. The mean age for each group was 48.8 years for the 
self-instruction group, 48 years for the short-course group, and 46.9 
years for the control group. 
The criteria used in the selection of the sample and alternates for 
the self-instruction group were similar to those used in selecting the 
participants for the short-course and control groups. The participants 
were selected on the basis of: 
1. Education level 
Grade 11 or less 
Grade 12 or more 
2. Length of experience in food service 
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Seven years and under 
Eight years and over 
3. Job responsibility 
Head cookJ cook manager, or manager. 
Unlike the 1967 training experiment which included cooks and managers, only 
managers were used in this study because the content areas selected for the 
self-instructional program were particularly of concern to school food 
service managers. 
On May 17, 1969, letters were sent to the 24 school food service 
managers selected to participate in the study informing them of further 
details in the conduct of the study. The alternates were informed of 
their role in the experiment. Letters were sent to the superintendents 
of the selected participants informing them of their employee's participa­
tion in the study. A letter of appreciation was sent to each school lunch 
employee who showed interest in participating in the study but was not 
selected either as a participant or an alternate. Copies of these letters 
are in Appendix A. 
Some of the 24 participants in the self-instruction group withdrew 
from the study before the administration of the pretest and during the 
seIf-instructional training. In some instances it was possible to arrange 
for replacements from alternates, but in three instances it was not. 
Thus, 21 managers comprised the self-instruction group as shown in 
Figure 2. 
Design of the 1969 Training Experiment 
The participants represented in this investigation consisted of 61 
school food service managers. There were unequal numbers among the 
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three groups. The seIf-instruction and short-course groups had 21 managers 
each while the control group had 19. Each of the three groups was divided 
into two categories according to the selection criterion, length of ex­
perience in food service, seven years and under and eight years and over. 
Each experience classification was further divided according to level of 
education into grade 11 or less and grade 12 or more. Therefore, each of 
the three groups was divided into four cells. The design of the experi­
ment and the number of persons in each cell are shown in Figure 2. 
Development of the Self-instructional Package 
A programmed instructional package was developed for use by the self-
instruction group. The self-instructional package was entitled Learning 
to Plan Type-A Menus by Programmed Instruction. It was divided into three 
sections as follows: 
Section I. Basic Nutrition 
Section II. Type-A Lunch 
Section III. Menu Making. 
Each section of the self-instructional package consisted of a title page, 
table of contents, instructions on how to use the self-instructional 
material, statement of objectives, frames or items, review quiz and an­
swer key, section test, and list of references. Each section was color 
coded and assembled in a black three-ring notebook. 
Each section of the self-instructional package was developed as an 
adjunctive type of programmed instruction.^ The reference materials used 
with the self-instructional package were; 
^Adjunctive type of programmed instruction is programmed instruction 
used together with reference materials. 
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A Menu Planning Guide for Type-A School Lunches (109) 
A Daily Food Guide (108) 
Quantity Recipes for Type-A School Lunches (110). 
The seIf-instructional package is on file in the Department of Institu­
tion Management, Iowa State University. 
The development of the programmed material included eight steps. 
These steps were: selection of subject-matter areas to be programmed; 
statement of objectives in behavioral terms; statement of facts and 
generalizations; organization; development of criterion test; writing of 
frames; testing; and editing. 
Step 1. Selection of subject-matter areas to be programmed 
The self-instructional package was based on portions of the curriculum 
for school food service short-courses previously mentioned. The content 
of the programmed instruction was selected from three of the 11 subject-
matter areas delineated in the 1967 training experiment. 
The original 11 subject-matter areas were based on consideration of 
the job responsibilities of the groups being trained. The three subject-
matter areas selected for programmed instruction were nutrition, type-A 
lunch, and menu making. These three subject-matter areas were selected 
for the following reasons. 
These areas represented important parts of the 1967 training ex-
per iment. 
The three areas followed a natural sequence for instruction. 
Reliable evaluation instruments for the three areas were 
available. 
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Government publications used for references during the group train­
ing in 1967 were available. 
Step 2. Statement of objectives in behavioral terms 
The objectives and basic learnings (facts and generalizations) de­
lineated for the subject-matter areas taught in the 1967 training experi­
ment were examined. The tape recordings and notes of class presentations 
given during the 1967 short-course sessions were carefully studied. Short-
course workbooks and other reference materials used in 1967 were examined. 
Based on these source materials specific behavioral objectives were listed 
for each of the three subject-matter areas, nutrition, type-A lunch, and 
menu making. 
Step 3. Statement of facts and generalizations 
The list of basic learnings developed by Bunge (13) for each of the 
three subject-matter areas was used as a reference. This provided a means 
of making the content of the short-courses agree with the content of the 
seIf-instructional package. After a careful analysis of the objectives 
listed in Step 2, generalizations were written. This process involved 
further refinement of the generalizations listed for the 1967 training 
exper iment. 
Step 4. Organization of learning experiences 
The list of objectives and generalizations were studied carefully to 
determine the organization of learning experiences. This process resulted 
in a list of the objectives together with facts and generalizations arranged 
in sequence. The list served as a basis for frame construction. In 
Steps 2, 3, and 4, the investigator worked closely with faculty members 
in the Department of Home Economics Education who were knowledge­
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able in curriculum development and subject-matter specialists in the De­
partments of Institution Management and Food and Nutrition. 
Step 5. Development of criterion test 
The study was designed to use the subject-matter evaluation instru­
ments developed for the 1967 study as criterion tests; therefore, the 
subject-matter evaluation instruments for nutrition, type-A lunch, and 
menu making, which were developed by Bunge (13), were used as criterion 
tests for the self-instructional package. The reliability of the self-
instructional package was not measured because the basic learnings delineated 
for the 1967 study that were used by Bunge in the development of the 
evaluation instruments were the bases for the development of the self-
instructional package. 
A review quiz was constructed for each section of the self-
instructional package. These were designed to test the learner's mastery 
of the content of the programmed materials. The nutrition section of the 
self-instructional package was divided into two units; each unit had a re­
view quiz. These review quizzes and corresponding answer keys were located 
at the end of each section or subsection of the self-instructional package. 
The self-instructional package was designed for use as a home-study 
training program. To make sure that the participants in the self-
instruction group would study regularly over the span of time between the 
pretest and posttest sessions, section tests were constructed. Each of 
these was to be completed by the participants and mailed to the Institu­
tion Management Department, Iowa State University, after studying a 
section of the self-instructional package. 
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Step 6. Writing ol" frames 
Program frames were constructed using a hybrid of the Crowderian 
format developed by Schuster (91). Essentially, the frames utilized the 
multiple-choice response. Instead of branching, a linearized sequence of 
pages was employed. Occasionally, a line drawing or a chart was used to 
further illustrate or convey an idea. The RULEG principle was followed 
in most instances in frame construction. Examples of the frames in each 
of the three sections are included in Appendix B. 
Step 7. Testing 
Empirical testing of the programmed material made possible a sub­
jective and objective evaluation of the program. These evaluations were 
essential in program development. 
For the first testing, two laboratory assistants in the Institution 
Management Tearoom at Iowa State University completed the programmed 
materials in the presence of the investigator. This testing allowed for 
the subjective evaluation of the programmed materials. Parts of the 
program that were ambiguous and difficult to understand were identified. 
Diagnostic questions were asked when difficulties were encountered with the 
programmed material. Two faculty members of the Institution Management 
Department and a graduate student also reviewed the programmed material. 
This phase of the testing afforded the following results: 
Identified parts that were not clear 
Allowed the programmer to observe the reactions of learners to 
the program 
Provided additional suggestions for clarification and simplifica­
tion of the wording of frames and questions. 
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As a result of this phase of empirical testing, extensive changes were 
made in each section of the program. 
After revisions, all three sections of the seIf-instructional package 
were administered to 11 school food service employees in nearby schools. 
Subjective evaluation of the program was obtained from two of the employees. 
They were closely observed by the investigator as they used the programmed 
material. The other nine school lunch employees studied the material 
independently. The results of administering the program to these nine 
workers provided the basis for objective evaluation of the program. 
This phase of empirical testing provided the investigator with 
similar types of information obtained in the first testing. In addition, 
it provided information on: 
Length of time needed to complete each section of the program 
Mean number of correct responses to each frame in the program. 
The investigator was aiming for at least 80 per cent of those using the 
programmed materials to correctly answer each frame. Therefore, frames 
were revised to achieve this goal. The process involved changes if frames 
or questions were too easy, redundant, or ambiguous. 
Step 8. Editing 
Each draft of the program was reviewed by faculty members of the In­
stitution Management, Home Economics Education, Food and Nutrition, and 
Psychology Departments, Iowa State University. The program also was reviewed 
by the Nutrition Consultant in the School Food Service Section, Iowa De­
partment of Public Instruction. The factors that reviewers were asked to 
consider included structure and clarity of frames, content and sequence, 
and vocabulary and sentence structure. Based on the responses and comments 
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of learners to each frame and the suggestions of consultants, the frames 
were revised after each testing and review. 
Administration of the Training Experiment 
The training experiment was conducted in three major phases; namely, 
pretest session, training session, and posttest session. The schedule of 
the training experiment is shown in Table 1. Although data for the experiment 
Table 1. Schedule of the training experiment 
Group 
Pretest 
sessions 
Method of 
training 
Posttest 
sessions 
Self-instruction June 10-11, 1969 Self-ins true t ional 
program 
July 28-29, 
1969 
Short-course June 5-6, 1967 Gr oup tr a in ing July 21-22, 
1967 
Control June 7-8, 1967 None July 24-25., 
1967 
were collected in 1967 and 1969, the conditions under which the data were 
collected were the same. The administration of the pretest and posttest 
sessions were standardized as to physical environment, procedures followed, 
and time allotment. These conditions were described by Bunge (13) and 
Ninemeier (77). The span of time between the pretest and posttest sessions 
was approximately the same for each of the three groups. For the short-
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course group there was a span of 44 days from the pretest to the posttest 
session; 45 clays for the control group; and 46 days for the self-
instruct Lon group. 
All of the participants in the study were reimbursed for their meals, 
lodging, and transportation expenses incurred during the pretest and 
posttest sessions. The short-course group was reimbursed for meals and 
lodging while attending two of the three short-course sessions on the 
Iowa State University campus. Each participant also received an honor­
arium of ten dollars for participation in each of the two test sessions. 
Prior to each pretest session in 1967 and 1969, a luncheon was given 
for the participants. The occasion provided the opportunity for the 
participants to become acquainted with one another, the research team, 
and the university. 
The participants were issued numbers or letters as identification 
for their answer sheets. Assurance was made that the results of their 
participation in the research would remain confidential. 
All the test sessions in 1967 and 1969 were conducted under uniform 
conditions conducive to efficient paper-and-pencil evaluation. The room 
was maintained at a comfortable temperature and free of outside disturb­
ances. Adequate lighting was provided. Test administration was 
standardized for all sessions. One member of the research team was re­
sponsible for giving the oral instructions during each of the sessions. 
Other members of the research tçam functioned as proctors during the 
test sessions. The length of time alloted for the completion of any 
one test was the same for all the testing sessions. 
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Pretest and collection of additional information 
A pretest battery composed of 11 subject-matter evaluation instru­
ments, developed by Bunge (13), Knauf (55), and Ninemeier (77), was ad­
ministered as a paper-and-pencil test to the 61 managers who participated 
in the study. The pretest was administered for the purpose of obtaining 
a measure of the job knowledge of the participants at the beginning of 
the study. In addition, attitude inventories and information sheets I 
and II were administered to the three groups. The attitude inventories 
developed by Arcus (4) were included in the pretest and posttest because 
it was believed the information derived would be beneficial for inter­
preting the subject-matter scores and the effects of training (28). 
Information sheet I solicited biographical information such as ex­
perience, education, job responsibilities, age, specific information con­
cerning previous quantity food service training, present job responsibili­
ties, and degree of satisfaction achieved in working in the school lunch 
program. Information sheet II listed 33 activities involved in school 
lunch work. The participants were asked to indicate the frequency of per­
formance for each task. A second section of information sheet II was 
constructed to determine the degree of interest of the participants in re­
ceiving training in the various subject-matter areas. 
Training programs 
The training sessions were administered between the pretest and post-
test sessions. The seIf-instruction and short-course groups received 
training but not the control group. 
The managers comprising the short-course group received training as 
a group by completing short courses I, II, and III in the summer of 1967. 
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Normally, these courses were taken one at a time over a period of three 
years or more. The short-course group received instruction in each of the 
11 subject-matter areas. 
In 1969, the self-instruct ion group received instruction through the 
use of the self-instructional package, which was administered as s. home-
study training program. Unlike the short-course group, which received 
instruction in 11 subject-matter areas, the self-instruction group re­
ceived instruction only in the three subject-matter areas, nutrition, 
type-A lunch, and menu making. 
The self-instruction group received detailed oral and written in­
structions regarding the use of the self-instructional package immedi­
ately after the pretest session. A copy of the written instructions is 
in Appendix 15. 
During the 46 days that elapsed between pretest and posttest sessions, 
the self-instruction group mailed their answers to the section tests to 
the researcher at the end of approximately every two weeks. This pro­
cedure was followed to encourage participants to study regularly over the 
span of time from pretest to posttest. The corrected section test, an 
answer key, and a cover letter were sent to each participant in the study 
within two days after receiving the completed section test. An encouraging 
phrase was written on each corrected test paper instead of a total score. 
The phrase written on a test paper was based on the percentage of correct 
responses as follows : 
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Per cent correct Comment 
95 or more Excellent, keep it up 
80 to 94 Good work, keep at it 
60 to 70 Your answers to many of thfe ques­
tions are correct. You may want 
to read a little further on the 
items missed. 
A copy of the cover letter is included in Appendix B. 
Posttest and collection of additional information 
As part of the posttest, the 11 subject-matter evaluation instruments 
were administered to the self-instruction and short-course groups after 
training and also to the control group. Aptitude tests, selected from the 
General Aptitude Test Battery (GATB) were administered (111). Five sub­
tests of the GATB were presented to obtain scores for intelligence, verbal 
clerical perception, numerical, and spatial aptitudes. The first three 
aptitudes are considered to be occupâtionally significant for the posi­
tions of food service supervisor and head cook in a school cafeteria (112) 
Like the attitude inventories, the aptitude tests were administered to 
help interpret the subject-matter scores and the effects of training. 
As part of the 1967 training experiment, the short-course and the 
control groups were administered an additional miscellaneous subject-
matter test.^ The data from this test were not used in the present study. 
The test was not administered in 1969 to the self-instruction group. 
An additional miscellaneous subject-matter test was developed for 
the 1967 training experiment to offer greater latitude in measuring gain 
made by the experimental group and to introduce and study the effect of 
new and unseen testing materials at the posttest session (13). 
Dur i.iijj, Liic posttest sessions, the self-instruction group and the 
sliort-courso Rroiip completed information sheets III or V, respectively. 
liacli information sheet was designed to obtain the participants' evalua­
tion of the type of training received. In addition, both information 
sheets asked if the participants had studied since the pretest session. 
If they had studied, they were asked to indicate by what method. The 
information sheets also requested the participants to list aspects of 
the school lunch program in which they felt they needed further train­
ing. 
Scoring of the Evaluation Instruments 
Scoring keys, developed at the time that the subject-matter evalua­
tion instruments were constructed, were used in scoring the answer sheets. 
Minor inconsistencies in the scoring key for matching items in the subject 
matter area of type-A lunch and problem-solving items in the subject-
matter area of menu making were corrected. All of the answers of the 
participants in the 1967 training experiment and in the present investiga­
tion were rescored on the basis of the revised scoring keys. The pre­
test and posttest answer sheets were scored consecutively. 
Responses to the attitude inventories were weighted according to the 
degree of agreement or disagreement of the respondent with each state­
ment. The aptitude tests were scored according to standard procedure at 
the administrative office of the Iowa State Employment Office. 
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Analysis of Data 
All data were recorded on code sheets in preparation for computer 
analysis. Code numbers were assigned for the variables, person, group, 
test, experience, education, job, and subject area. The pretest and post-
test subject-matter scores that were recorded included: 
Score for each type of test item within a subject-matter area 
Total score: Total number of correct points in individual 
subject-matter test 
Across subject-matter total: Sum of 11 subject-matter areas; 
based on weighted per cent total for each subject area 
Subtotal: Sum of totals for three subject-matter areas; 
nutrition, type-A lunch and menu making (total for each 
subject-matter area not weighted). 
In addition, scores for the two subject-matter areas, purchasing and food 
preparation, were further recorded in two parts: scores pertaining to 
mathematical-type questions and scores pertaining co nonmathematical-type 
questions. 
Total scores for subject-matter areas also were recorded as per­
centage values. For each participant, a total score across the 11 sub­
ject areas was obtained by weighting the percentage score for each 
subject-matter area. The weighting factors represented the per cent of 
total training time allocated to each subject area during the three 
short courses; according to Bunge (13, pp. 55-56), these were: 
Subject area Factor 
Food preparation 
Supervision 
Menu making 
.328 
.131 
.109 
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Type-A lunch 
Record keeping 
Nutrition 
Purchas ing 
Sanitation 
School-community relations 
Work methods 
Philosophy of school lunch 
.108 
.090 
.066 
.049 
.044 
.040 
.021 
.014 
The difference between the posttest score and pretest score for each 
subject-matter area was recorded, d-score. Other data that were coded in­
cluded; degree of satisfaction with job, whether the participant had per­
formed types of work presented in the work methods test, each participant 
estimate of the degree of learning achieved in each subject-matter area 
after training, and each participant's age. Some of the data coded were 
used in other aspects of the total project but not in the present study. 
Scores on the self-instructional package are referred to in this 
study as performance on the seIf-instructional package. A score was ob­
tained for each section of the self-instructional package, nutrition, 
type-A lunch, and menu making, by scoring the initial responses to each 
program frame of each participant in the study. The sum of the scores 
for the three sections gave a score across the three subject-matter areas 
The number of hours spent by the participants in studying the self-
instructional package is referred to as length of study time on the self-
instructional package. The information recorded on the time sheets for 
each section of the self-instructional package by each participant in the 
study was converted to hours; this provided a measure of the length of 
study time on each section. The total number of hours for the three 
sections gave a measure of the length of study time across the three 
subject-matter areas. 
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An item analysis was performed on each section of the self-
instructional package. The analysis provided a basis for the revision 
of the programmed material. 
The scores on the pretest and posttest were then transferred onto 
punch cards for computer analysis. This resulted in 22 cards for each 
of the 61 participants in the study. The entire deck of 1342 cards was 
sorted into pretest and posttest decks and run through a card reader to 
obtain a printout. The printout was used to check the cards against the 
original code sheets for possible error or omission. Data on the self-
instructional package also were analyzed on the computer. 
The relationships between variables were estimated by calculating 
Pearson product-moment correlation coefficients. Tests of the signifi­
cance of differences between two correlation coefficients were determined 
by transforming the calculated r values to z values and performing a t-
test as described by Snedecor (97, pp. 173-180). 
Analyses of variance were performed where it was necessary to 
analyze the total variation of the data by the components, group, test, 
length of experience in food service, and level of education, which were 
considered sources of variation. Two types of analyses of variance 
were employed, multiple classification and multiple classification with 
repeated measurements. Part of the data for the objective evaluation of 
the self-instructional package involving two variables was analyzed using 
an analysis of variance procedure described by Winer (115, pp. 241-247). 
The pretest scores were analyzed using an analysis of variance procedure 
involving three variables as described by Winer (115, pp. 248-257). 
Analysis of variance with repeated measurements was used in the analysis 
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of di.rferences in gain in job knowledge according to a procedure de­
scribed by Winer (115, pp. 319-349). The analyses were performed on un­
weighted moans because of unequal cell frequencies. Any four-factor 
interaction was not considered because of the small number of observations 
within each cell. 
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FINDINGS 
This training experiment was conducted to investigate the relative 
merits of a self-instructional program in comparison with group training 
and to relate the effectiveness of each method of training to specific 
characteristics of the trainees. To achieve these objectives, a measure 
of what the participants in the study knew about the content of the 
school lunch short courses was obtained. This was referred to as job 
knowledge and was defined in the 1967 study as " . . . trainees' knowl­
edge of facts and ability to know and apply principles and generaliza­
tions taught in the school lunch short courses" (13, p. 65). The subject-
matter evaluation instruments developed in 1967 consisted of test items 
which required the ability of the respondent to recall, recognize, dis­
criminate, apply, analyze, and evaluate. Job knowledge before training 
was described by the pretest subject-matter scores. Job knowledge after 
training was described by the posttest subject-matter scores. Gain 
scores were the computed differences between posttest and pretest scores 
and were interpreted to represent gain in job knowledge as a result of 
training. 
The differences in job knowledge prior to training among groups and 
between the two levels of experience and the two levels of education for 
the three groups combined were determined for across 11 subject-matter 
areas, across three subject-matter areas, and for each of seven subject-
matter areas. The differences in gain in job knowledge among groups and 
between the two levels of experience and the two levels of education for 
each group were determined for across three subject-matter areas, nutrition, 
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type-A Lunch, and menu making, and for each of these three subject-matter 
areas. 
The development of the self-instructional package, Learning to Plan 
Type-A Menus by Programmed Instruction, was described in the Procedure. 
The self-instructional package was evaluated objectively and subjectively. 
Performance of the participants on the self-instructional package and 
length of study time were studied in relation to the selection criteria, 
job knowledge before training, and gain in job knowledge. An item anal­
ysis was performed on each section of the self-instructional package; 
this provided a basis for the revision of the programmed material. Sub­
jective evaluations of the self-instructional package by the trainees 
were analyzed. 
Data were analyzed by various methods. Relationships between vari­
ables were estimated by calculating Pearson product-moment correlation 
coefficients. Tests of significance of the difference between two correla­
tions were made using a method described by Snedecor (97, pp. 173-180). 
Two types of analyses of variance were performed, multiple classification 
and multiple classification with repeated measurements. The procedures 
followed for the analyses of variance were described by Winer (115, pp. 241-
247; 248-257; 319-349). The analyses of variance using multiple classifica­
tion with repeated measurements were confined to the analyses of gain in 
job knowledge. 
The numerical values of means generated from the computer runs for 
correlation and for the two analysis-of-variance procedures were slightly 
different due to the unequal number of persons in the subclass cells; 
however, the differences in the means were slight. The means reported 
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for the total scores across 11 subject-matter areas are based on weighted 
scores; the means reported for the subtotal scores across the three sub­
ject-matter areas and scores for each subject-matter area are based on 
raw scores. 
The 0.05 significance level was accepted for the study. However, 
in the evaluation of the self-instructional package, values significant 
at the 0,10 level were interpreted as trends because of the small sample 
size of the self-instruction group. Throughout this study conclusions 
in regard to whether the null hypotheses were rejected are implied from 
the reported results of the statistical analyses. 
Background information about the study and procedures used are de­
scribed in the previous chapter of this report. Findings of this study 
are reported in the following sequence: 
1. Adequacy of the subject-matter evaluation instruments 
2. Description of groups 
3. Job knowledge before training and the selection criteria 
4. Gain in job knowledge and the selection criteria 
5. Objective evaluation of the self-instructional package 
6. Subjective evaluation of the seIf-instructional package. 
Adequacy of the Subject-matter Evaluation Instruments 
Evaluation is an integral part of the teaching-learning process. 
Gronlund defined evaluation as a " . . . systematic process of de­
termining the extent to which educational objectives are achieved by 
pupils" (42, p. 6). One basic step in evaluation is the construction 
or selection of evaluation instruments that best appraise educational 
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objectives. Some essential characteristics of evaluation instruments are 
validity, reliability, and usability. 
The 11 subject-matter evaluation instruments used in this study were 
developed in a previously described 1967 study (13, 55, 77). The evalua­
tion instruments were assumed to possess content validity because the test 
items were based on the generalizations taught in the three school lunch 
short courses. The evaluation instruments also were found usable (13). 
The type of correlation coefficient used to determine reliability was the 
coefficient of stability. It was estimated by the test-retest method. 
A correlation coefficient of 0.75 was considered as minimum for acceptable 
reliability (79, pp. 266-285). 
In the 1967 study, correlation coefficients for the subject-matter 
evaluation instruments were calculated using the data for the control 
group. The group was comprised of 43 cooks and managers. Bunge (13) re­
ported coefficients of stability above the 0-75 level across the 11 
subject-matter areas and for seven areas; namely, food preparation, menu 
making, type-A lunch, record keeping, nutrition, purchasing, and school-
community relations. The correlation coefficients for supervision, sanita­
tion, work methods, and philosophy of school lunch were below the 0.75 
level. 
The reliability of the subject-matter evaluation instruments was 
determined for the present investigation using the same method as in the 
1967 study. Data for the 19 managers who constituted the control group 
were used. 
The correlation coefficients across subject-matter areas and for 
each subject-matter area calculated for cooks and managers in the 1967 
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study and for managers in the present study are shown in Table 2. The 
correlation between protest and posttest subtotal scores across the three 
subject-niatter areas, nutrition, type-A lunch, and menu making, was 
calculated for the present study; this information was not needed in the 
1967 study. 
Table 2, Correlation coefficients for pretest and posttest subject-matter 
scores for the control groups^ 
Subject-matter area Cooks and managers Managers 
1967 1969 
Total across 11 subject-matter areas 0.94** 0.92** 
Subtotal across three subject-matter areas 0.95** 
Food preparation 0.79** 0.76** 
Supervision 0.41** 0.32 
Menu making 0.79** 0.77** 
Type-A lunch 0.79** 0.84** 
Record keeping 0.82** 0.85** 
Nutrition 0.89** 0.89** 
Purchas ing 0.84** 0.83** 
Sanitation 0.73** 0.76** 
School-community relations 0.76** 0.67** 
Work methods 0.45** 0.64** 
Philosophy of school lunch 0.49** 0.33 
^Correlation coefficients less than 0.75 are underlined. 
icic 
Significant at the 0.01 level. 
Responses to some test items for menu making and type-A lunch in the 
1967 study were rescored in 1969 due to observed minor inconsistencies 
during the 1967 scoring. Therefore, the correlation coefficients across 
11 subject-matter areas and for menu making and type-A lunch for cooks 
and managers are slightly different from the values reported by Bunge (13, 
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p. 64). The corrected scores across 11 subject-matter areas and fpr menu 
making and type-A lunch were used in calculating the correlation coef­
ficients reported in Table 2. 
The coefficients of reliability for the evaluation instruments were 
slightly different for the managers as compared with those for the cooks 
and managers. The evaluation instrument for sanitation, which had a 
reliability below the 0.75 level for cooks and managers, was found re-
Liable for managers only. The evaluation instrument for school-community 
relations met the 0.75 criterion of reliability for cooks and managers but 
not for managers only. 
The subject-matter evaluation instruments found reliable for managers 
were across 11 subject-matter areas, across three subject-matter areas, 
food preparation, menu making, type-A lunch, record keeping, nutrition, 
purchasing, and sanitation. Findings in the present study are reported 
only for those subject-matter areas that met the reliability criterion. 
Description of Groups 
The 61 participants in this study were managers of school food service 
programs selected according to length of experience in food service and 
level of education. The range, mean, and standard deviation of the number 
of years in food service and number of school years completed for the self-
instruction, short-course, and control groups combined and for each group 
are given in Table 3. The means for the groups were similar for length of 
experience in food service as well as level of education. The mean length 
of experience was highest for the control group; the standard deviation 
also was highest for this group. The self-instruction group had the lowest 
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mean Length of experience in food service. The mean level of education 
was iiighest for the short-course group and lowest for the seIf-instruction 
group. 
Table 3. Range, mean, and standard deviation for the number of years of 
experience and education for the combined groups and for each 
group 
Years of experience Years of education 
Group No. Range Mean SD Range Mean SD 
Combined groups 61 
Self-instruction 21 
Short-course 21 
Control 19 
0.58-27.83 7.77 5.06 
1.33-12.50 7.32 4.27 
0.58-16.00 7.80 4.47 
1.00-27.83 8.24 6.34 
8-16 10.82 1.74 
8-16 10.43 2.37 
8-12 11.14 1.19 
8-12 10.89 1.59 
The participants in the study were dichotomized by length of experi­
ence in food service, low experience and high experience. Those in the 
low experience classification had seven years or less of experience in 
quantity food service, while those in the high experience classification 
had eight years or more. There were 30 managers with low experience 
and 31 with high experience. All of the participants in the study also 
were divided by level of education. Those in the low education classi­
fication had grade 11 or less education while those with high education 
had grade 12 or more. The former classification was composed of 28 
managers and the latter, 33. Further distributions among the three 
groups are shown in Figure 2 in the Procedure. 
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A description oE the combined self-instruction, short-course, and 
control groups and of each group classified by length of experience in 
food service is given in Table 4. The control group had the highest 
mean number of years in food service for the low experience and high 
experience classifications. The standard deviation was highest for the 
control group in the high experience classification. The self-
instruction group had the lowest mean length of experience in food 
service for both levels of experience. 
Table 4. Range, mean, and standard deviation of the number of years of 
experience for the groups by level of experience 
Low experience High experience 
Group No. Range Mean SD No. Range Mean SD 
Combined groups 
Self-ins true t ion 
Short-course 
Control 
30 0.6-7.0 3.8 1.8 
10 1.3-6.5 3.6 1.7 
10 0.6-6.2 3.7 2.1 
10 1.0-7.0 4.2 1.9 
31 8.0-27.8 11.6 4.2 
11 8.0-16.0 10.7 2.8 
11 9.0-16.0 11.5 1.9 
9 8.0-27.8 12.7 7.1 
A description of the combined self-instruction, short-course, and 
control groups and of each group classified by level of education is 
given in Table 5. For the low education classification, the short-course 
group had the highest mean number of school years completed; the self-
instruction group was lowest. For the high education classification, the 
self-instruction group had the highest mean number of school years com­
pleted; the short-course and control groups were lowest. 
86 
Table 5. Range, mean, and standard deviation of the number of school 
years completed for the groups by level of education 
Low education High education 
Group No. Range Mean SD No. Range Mean SD 
Combined groups 28 8.0-11.0 
Self-instruction 12 8.0-11.0 
Short-course 9 8.0-11.0 
Control 7 8.0-10.0 
9.3 1.3 33 12.0-16.0 12.1 0.7 
8.9 1.5 9 12.0-16.0 12.4 1.3 
10.0 1.0 12 12.0-12.0 12.0 -
9.0 1.0 12 12.0-12.0 12.0 
Tlie mean number of years in food service for the low education and 
high education classifications were 8.2 and 7.4 years, respectively. The 
mean number of school years completed by the low experience and high ex­
perience classifications were 11.0 and 10.7 years, respectively. The 
range, mean, and standard deviation for the number of years in food 
service for the participants in the study classified by level of educa­
tion and the range, mean, and standard deviation for the number of school 
years completed by the participants classified by length of experience in 
food service are given in Appendix C in Tables 36 and 37, respectively. 
Job Knowledge Before Training and the Selection Criteria 
Job knowledge before training was determined for the self-instruction, 
short-course, and control groups. The data were analyzed to determine if 
the three groups were comparable in job knowledge before training and to 
determine the influence of the selection criteria, length of experience in 
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rood service and level of education, on job knowledge before training. 
Multiple classification analyses ol variance were performed on the 
pretest scores across the 11 subject-matter areas; across the three 
subject-matter areas, nutrition, type-A lunch, and menu making; and for 
each of seven subject-matter areas for the self-instruction, short-course, 
and control groups. The sources of variation in the analyses included 
Group (Gr), Experience (Exp), Education (Ed), and their interactions. The 
results of tlie analyses of variance are given in Appendix C in Tables 38 
through 46. The varlates that attained significant F-values are summar­
ized in Table 6. None of the interactions was significant. 
Table 6. Summary of significant F-values from analyses of variance on 
pretest scores 
Subject-matter area Source of variation F-value 
Record keeping Education (Ed) 4.75* 
Nutrition Education (Ed) 3.64" 
Purchasing Education (Ed) 4.28* 
_ 
Significant at the 0.05 level. 
Group varia te 
Job knowledge before training for the self-instruction, short-course, 
and control groups was studied. Three hypotheses were tested. 
E.H.^ There is no significant difference in job knowledge across 
the 11 subject-matter areas prior to training among the 
self-instruction, short course and control groups. 
^E.H. is the abbreviation for empirical hypothesis. 
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E.ll. 'J'here is no significant difference in job knowledge across 
the three subject-matter areas, nutrition, type-A lunch, and 
menu making, prior to training among the self-instruction, 
short-course, and control groups. 
E.ll. There is no significant difference in job knowledge for each 
subject-matter area prior to training among the self-
instruction, short-course, and control groups. 
None of the F-values for the variate Group (Gr) was significant. 
The mean pretest scores across subject-matter areas and for each 
subject-maltor area for the self-instruction, short-course, and control 
groups are given in Table 7. The short course group had the highest mean 
Table 7. Mean pretest scores for the three groups and F-values 
Group 
Self- Short-
Subject-matter area instruction course Control F-value 
Across 11 subject-matter areas 4069.70 4423.60 4306.07 1.24 
Across tliree subject-matter areas 115.65 125.59 124.77 1.12 
Food preparation 44.96 49.99 47.28 2.18 
Menu making 32.46 34.73 32.16 < 1.00 
Type-A lundi 33.30 34.96 35.10 < 1.00 
Record keeping 20.50 20.83 21.25 < 1.00 
Nutrition 49.89 55.90 57.50 3.12 
Purchas ing 36.58 39.59 41.12 1.07 
Sanitation 30.09 30.83 32.02 < 1.00 
^Thc subject-matter areas are presented in sequence according to 
the relative weight given to the area in the training program. 
'^These are weighted scores. Other scores shown are raw scores. 
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scores across 11 subject-matter areas, across 3 subject-matter areas, and 
for food preparation and menu making; the control group had the highest 
mean pretest scores for type-A lunch, record keeping, nutrition, purchas­
ing, and sanitation but was lowest for menu making. The self-instruction 
group had the lowest mean pretest scores for every subject-matter area 
except for menu making. The mean pretest scores, however, were not 
significantly different. 
Experience variate 
The influence of the selection criterion, length of experience in 
food service on job knowledge before training was studied The following 
hypotheses were tested. 
E.H. There is no significant difference in job knowledge across 
the 11 subject-matter areas prior to training between 
employees who had seven years or less experience in food 
service and employees who had eight years or more ex­
perience. 
E.H. There is no significant difference in job knowledge across 
the three subject-matter areas, nutrition, type-A lunch, 
and menu making, prior to training between employees who 
had seven years or less experience in food service and 
employees who had eight years or more experience. 
E.H. There is no significant difference in job knowledge for 
each subject-matter area prior to training between 
employees who had seven years or less experience in food 
service and employees who had eight years or more ex­
perience. 
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None of the F-values for the variate Experience (Exp) was significant. 
The mean total pretest scores across subject-matter areas and for 
each subject-matter area for the combined self-instruction, short-course, 
and control groups classified by length of experience in food service 
are given in Table 8. Although not significantly different, the mean 
pretest scores of those with high experience exceeded the mean pretest 
scores of those with low experience for all subject-matter areas except 
for menu making. 
Table 8. Mean pretest scores for the three groups combined by level of 
experience and F-values 
Subject-matter area Low experience High experience F-value 
Across 11 subject-matter areas 4208.51 4324.39 < 1.00 
Across three subject-matter 
areas 120.70 123.30 < 1.00 
Food preparation 46.84 47.99 < 1.00 
Menu making 33.37 32.87 < 1.00 
Type-A lunch 33.37 35.54 < 1.00 
Record keeping 20.65 21.07 <1.00 
Nutrition 53.96 54.89 < 1.00 
Purchas ing 38.54 39.66 < 1.00 
Sanitation 30.89 31.07 < 1.00 
Education variate 
The inl'luence of the selection criterion, level of education, on job 
knowledge before training was studied. The following hypotheses were 
tested. 
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E.H. There is no significant difference in job knowledge across 
the 11 subject-matter areas prior to training between 
employees who had grade 11 or less education and employees 
with grade 12 or more education. 
E.H. There is no significant difference in job knowledge across 
the three subject-matter areas, nutrition, type-A lunch, 
and menu making, prior to training between employees who 
had grade 11 or less education and employees with grade 
12 or more education. 
E.H. There is no significant difference in job knowledge for 
each subject matter area prior to training between employees 
who had grade 11 or less education and employees with grade 
12 or more education. 
Significant F-values for the variate Education (Ed) were obtained for 
record keeping, nutrition, and purchasing; significance was at the 0.05 
level. 
The mean pretest scores across subject matter areas and for each 
subject-matter area for the combined self-instruction, short-course, and 
control groups classified by level of education are given in Table 9. In 
all cases, the high education classification had higher mean pretest 
scores than the low education classification; however, the mean pretest 
scores were significantly different only for record keeping, nutrition, 
and purchasing. 
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Table 9. Mean pretest scores for the three groups combined by level of 
education and F-values 
Subject-matter area Low education High education F-value 
Across 11 subject-matter areas 4112.13 4420.78 2.73 
Across three subject-matter 
areas 117.09 126.91 2.66 
Food preparation 45.80 48.02 1.00 
Menu making 31.90 34.34 2.04 
Type-A lunch 33.27 35.64 1.00 
Record keeping 19.42 22.30 4.75* 
Nutrition 51.92 56.93 3.64* 
Purchasing 36.43 41.77 4.28* 
Sanitation 30.89 31.08 1.00 
Significant at the 0.05 level. 
Gain in Job Knowledge and the Selection Criteria 
The main objectives of this study were to investigate the relative 
merits of a self-instructional program in comparison with group training and 
to relate the effectiveness of each method of training to specific char­
acteristics of the trainees. To achieve these objectives, analyses were 
made on the pretest and posttest subtotal scores across the three subject-
matter areas, nutrition, type-A lunch, and menu making, and the total 
pretest and posttest scores for each of these three subject-matter areas. 
Data in the other eight subject-matter areas were not analyzed for gain be­
cause there was no training given in these areas for the self-instruction 
group. The difference between pretest and posttest scores, referred to as 
gain or difference score, gave a measure of the effect of training. 
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Multiple classification analyses of variance with repeated measure­
ments were performed on the pretest and posttest subject-matter scores 
across the three subject-matter areas, nutrition, type-A lunch, and menu 
making, and for each subject-matter area for the self-instruction, short-
course, and control groups. The relationship of the selection criteria. 
Group (Gr), Experience (Exp), and Education (Ed), to gain is measured by 
the interaction of the variate Test (T) with each selection criterion in 
the analysis of variance. The influence of Group (Gr), Experience (Exp), 
Education (Ed), and their interactions are not reported because they 
were based on the averages of pretest and posttest scores for each in­
dividual. Analyses were based on the cell means across the three subject-
matter areas and for nutrition, type-A lunch, and menu making, which are 
given in Appendix C in Tables 47 through 50. The results of the analyses 
of variance are given in Appendix C in Tables 51 through 54. The sources 
of variation that attained significant F-values in the analyses of variance 
are summarized in Table 10. A significant four-factor interaction for 
menu making was not reported in view of the small number of observations 
in some cells. 
Table 10. Summary of significant F-values from the analyses of variance 
on pretest and posttest scores 
Subject-matter area Source of variation F-value 
Across three subject-matter areas T 197.96** 
Gr X T 35.37** 
Nutrition T 92.82** 
Gr X T 22.75** 
Type-A lunch T 102.55** 
Gr X T 19.43** 
Menu making T 72.85** 
Gr X T 5.67** 
^^Significant at the 0.01 level. 
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Relationship of gain and group 
The relationship of gain and the selection criteria, Group (Gr), is 
measured by the interaction of Group by Test (Gr x T). Two hypotheses 
were tested. 
E.H. There is no significant difference in gain in job knowledge 
across the three subject-matter areas, nutrition, type-A 
lunch, and menu making, among the self-instruction, short-
course, and control groups. 
E.H. There is no significant difference in gain in job knowledge 
in each of the subject-matter areas, nutrition, type-A 
lunch, and menu making, among the self-instruction, short-
course, and control groups. 
F-values significant at the 0.01 level were obtained for Test (T) and the 
interaction Group by Test (Gr x T) for across the three subject-matter 
areas and for nutrition, type-A lunch, and menu making. 
The means of the pretest, posttest, and gain scores across the three 
subject-matter areas, nutrition, type-A lunch, and menu making, and for' 
each of these subject-matter areas for the self-instruction, short-
course, and control groups are given in Table 11. For all subject-
matter areas, the self-instruction group had the lowest mean pretest score 
except for menu making. The mean gain scored were highest for the self-
instruction group across subject-matter areas and for nutrition and menu 
making while the short-course group was highest for type-A lunch. A 
slight gain was evident for each subject-matter area for the control group. 
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Table 11. Mean pretest, posttest, and gain scores for the three groups 
Scores 
Subject-matter area Group Pretest Posttest Gain 
Across three subject-
matter areas 
Self-instruction 115.65 149.59 33.94 
Short-course 125.59 154.85 29.26 
Control 124.76 128.40 3.64 
Nutrition Self-instruction 49.90 64.82 14.92 
Short-course 54.90 66.30 11.40 
Control 57.50 57.82 0.32 
Type-A lunch SeIf-instruction 33.30 46.18 12.88 
Short-course 34.95 49.35 14.40 
Control 35.10 36.38 1.28 
Menu making Self-instruction 32.45 38.61 6.16 
Short-course 34.72 39.18 4.46 
Control 32.16 34.20 2.04 
Diagrams for the three subject-matter areas that had significant F-
values for the Group by Test interaction are shown in Figure 3. The slope 
of the lines from pretest to posttest shows the mean gain score for each 
of the three groups. 
Single degree-of-freedom comparisons were performed on the mean gain 
scores of the three groups to determine which groups were significantly 
different in gain in job knowledge. To obtain independent comparisons 
the gain scores of the self-instruction group was compared with those of 
the short-course group; the average gain scores of the combined self-
instruction and short-course groups were compared with those of the control 
group. Results of the analysis are given in Appendix C in Tables 55 
Figure 3. Mean pretest and posttest scores across the three subject-matter areas 
and for each subject-matter area for the self-instruction (SI), short-
course (SC) and control (C) groups 
X Scores X Scores X Scores X Scores 
se 50 
L55-. 
SI 66 150.. 
145.. 
140.. 
135.. 
130.. 
110..  
Pretest Posttest Pretest Posttest Pretest Posttest Pretest 
Across three subject-
matter areas Nutrition Type-A lunch Menu 
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through 58. The mean gain scores and computed F-values for each compari­
son are given in Table 12. The data reveal no significant differences 
between the self-instruction and short-course groups in gain scores for 
across the three subject-matter areas and for each subject-matter area; 
however, the mean gain scores for the combined self-instruction and 
short-course groups were significantly higher than those for the control 
group. 
Table 12. Mean gain scores and F-values for single degree-of-freedom 
comparisons 
SI^ vs • SC SI and SC vs. C 
Mean gain F- Mean gain F-
Subject-matter area SI SC value SI & SC C value 
Across three subject-matter 
areas 33.94 29.26 1.46 31.60 3.64 69.26** 
Nutrition 14.92 11.40 2.43 13.16 0.32 43.06** 
Type-A lunch 12.88 14.40 <1.00 13.64 1.28 38.45** 
Menu making 6.16 4.46 1.95 6.31 2.04 9.62** 
^SI is the abbreviation for self-instruction group; SC, short-course 
group; and C, control group. 
•kit 
Significant at the 0.01 level. 
To determine if there were relationships between the pretest scores 
and gain scores for across the three subject-matter areas and for each 
subject-matter area, a correlation analysis was performed for the self-
instruction, short-course, and control groups. The correlation coef­
ficients for pretest and gain scores are given in Table 13. For the self-
instruction group, the pretest scores were negatively correlated with 
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Table 13. Correlation coefficients for pretest and gain scores for the 
three groups 
Correlation 
Subject-matter area Group coefficient 
Across three subject-matter 
areas Self-instruction -0.70** 
Short-course -0.45* 
Control 0.13 
Nutrition Self-instruction -0.70** 
Short-course -0.54** 
Control 0.03 
Type-A lunch Self-instrue t ion -0.70** 
Short-course -0.60** 
Control -0.25 
Menu making Self-instruction -0.49* 
Short-course -0.30 
Control -0.51* 
** 
Significant at the 0,01 level. 
Significant at the 0.05 level. 
gain scores at the 0.01 level of significance for across the three subject-
matter areas, nutrition, and type-A lunch and at the 0.05 level of sig­
nificance for menu making. For the short-course group, pretest scores 
also were negatively correlated with gain scores; significance was at 
the 0.05 level for across the three subject-matter areas and at the 0.01 
level for nutrition and type-A lunch. An unexpected finding for the 
control group was the negative correlation coefficient for pretest and 
gain scores for menu making at the 0.05 level of significance. It is 
possible that individuals with low pretest scores tended to gain more 
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from the practice in techniques of taking the test than those with high 
pretest scores. Analysis of the scores revealed that the members of the 
control group who studied between test sessions did not have higher gain 
scores than those who did not study. 
Relationship of gain, experience, and group 
The relationship of gain, length of experience in food service and 
group is measured by the interaction of Group by Experience by Test 
(Gr X Exp X T). Two hypotheses were tested. 
E.H. There is no significant difference in gain in job knowl­
edge among groups across the three subject-matter areas, 
nutrition, type-A lunch, and menu making, between employees 
who had seven years or less experience in food service and 
employees who had eight years or more experience. 
E.H. There is no significant difference in gain in job knowledge 
among groups for each of the three subject-matter areas, 
nutrition, type-A lunch, and menu making, between employees 
who had seven years or less experience in food service and 
employees who had eight years or more experience. 
None of the F-values for the interaction of Group by Experience by Test 
(Gr X Exp X T) was significant. 
The mean pretest, posttest, and gain scores across the three subject 
matter areas and for each subject-matter area for the three groups classi 
fied by length of experience in food service are shown in Table 14. Al­
though the gain scores for the two levels of experience were not sig­
nificantly different, it was of interest to see how the scores compared. 
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Table 14. Mean pretest, posttest, and gain scores for the three groups 
classified by level of experience 
Subject-matter Group and Score 
area Experience Pretest Posttest Gain 
Across three subject-
matter areas 
SeIf-instruction 
Nutrition 
Type-A lunch 
Menu making 
Low experience 118. 15 152. 05 33. 90 
High experience 113. 14 147. 14 34. 00 
Short-course 
Low experience 121. 03 153. 58 32. 55 
High experience 130. 14 156. 12 25. 98 
Control 
Low experience 122. 92 124. 42 1. 50 
High experience 126. 62 132. 39 5. 77 
Self-instruction 
Low experience 50. ,87 67. ,15 16. ,28 
High experience 48. ,90 62. ,48 13. 58 
Short-course 
Low experience 52. ,32 66. 94 14. 62 
High experience 57. 48 65, .68 8. 20 
Control 
Low experience 56. ,71 57. ,36 0. ,65 
High experience 58, .29 58, .29 0, 
Self-instruction 
Low experience 34, .20 46, .55 12. 35 
High experience 32, .40 45. 80 13, .40 
Short-course 
Low experience 32, .90 45. 00 12, .10 
High experience 37, .02 51, ,22 14, .20 
Control group 
Low experience 33 .00 33 .48 0, .48 
High experience 37 .21 39 .29 2 .08 
Self-instruction 
Low experience 33 .08 38 .35 5 .27 
High experience 31 .48 38 .86 7 .02 
Short-course 
Low experience 33 .81 39 .14 5 .33 
High experience 35 .64 39 .23 3 .59 
Control 
Low experience 33 .21 33 .58 0 .37 
High experience 31 .12 34 .82 3 .70 
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For the self-instruction group, employees with high experience had 
lower pretest scores than those with low experience across the three 
subject-matter areas and for nutrition, type-A lunch, and menu making. 
Gain scores were higher for those with high experience than for those 
with low experience in all cases except for nutrition. Unlike the self-
instruction group, the employees in the short-course group with low ex­
perience had lower pretest scores than those with high experience in all 
cases. Gain scores, however, were higher for the employees with low ex­
perience than for those with high experience except for type-A lunch. 
For the control group, employees with low experience had lower pretest 
scores across the three subject-matter areas and for nutrition and 
type-A lunch than those with high experience except for menu making. Gain 
scores, however, were higher for those with high experience than for those 
with low experience in every case except for nutrition. 
Relationship of gain, education, and group 
The relationship of gain, level of education, and group is measured 
by the interaction Group by Education by Test (Gr x Ed x T). Two 
hypotheses were tested. 
E.H. There is no significant difference in gain in job knowl­
edge among groups across the three subject-matter areas, 
nutrition, type-A lunch, and menu making, between employees 
who had grade 11 or less education and employees with 
grade 12 or more education. 
E.H. There is no significant difference in gain in job knowl­
edge among groups for each of the three subject-matter 
areas, nutrition, type-A lunch, and menu making, between 
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employees who had grade 11 or less education and employees 
with grade 12 or more education. 
The F-values for the interaction Group by Education by Test (Gr x Ed x T) 
were not significant. 
The mean pretest, posttest, and gain scores across the three subject-
matter areas and for each subject-matter area for the three groups classi­
fied by level of education are given in Table 15. There was no signifi­
cant difference between the gain scores for the two levels of education. 
For the self-instruction group, in spite of having lower pretest 
scores, those with low education had higher gain scores than those with 
high education across the three subject-matter areas and for nutrition, 
type-A lunch, and menu making. For the short-course group, employees 
with low education also had lower pretest scores than those with high 
education; however, the former had higher gain scores than the latter in 
all cases except for type-A lunch. For the control group, those with low 
education had lower pretest scores than those with high education. Gain 
scores for the control group, however, were higher for those with high 
education than for those with low education. 
The effects of training on the self-instruction and the short-course 
groups are shown by the plotted subtotal pretest and posttest scores 
(across three subject-matter areas) of the self-instruction, short-course, 
and control groups in Figure 4. The diagonal lines on each graph re­
present the plots of equal value for pretest and posttest. Plots located 
on the left side of the diagonal line indicate that higher scores were 
achieved on the posttest than on the pretest; plots located on the right 
side of the diagonal indicate that higher scores were achieved on 
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Table 15. Mean pretest, posttest, and gain scores for the three groups 
classified by level of education 
Subject-matter Group and Score 
area Education Pretest Posttest Gain 
Across three subject-
matter areas 
Nutrition 
Type-A lunch 
Menu making 
Self-instruction 
Low education 110.70 149.53 38.83 
High education 120.59 149.66 29.07 
Short-course 
Low education 121.24 154.12 32.88 
High education 129.93 155.58 25.65 
Control 
Low education 119.31 120.60 1.29 
High education 130.22 136.22 6.00 
Self-ins true t ion 
Low education 47.62 65.80 18.18 
High education 52.16 63.82 11.66 
Short-course 
Low education 
High education 
Control 
Low education 
High education 
Self-instruction 
Low education 
High education 
Short-course 
Low education 
High education 
52.91 
56.89 
55.25 
59.75 
32.66 
33.94 
34.40 
35.53 
66.56 
66.06 
54.52 
61.12 
46.88 
45.48 
48.46 
50.25 
13.65 
9.17 
-0.73 
1.37 
14.22 
11.22 
14.06 
14.72 
Control 
Low education 32.75 33.98 1.23 
High education 37.46 38.79 1.33 
Self-instruction 
Low education 30.43 36.84 6.41 
High education 34.49 40.36 5.87 
Short-course 
Low education 33.94 39.10 5.16 
High education 35.51 39.27 3.76 
Control 
Low education 31.31 32.10 0.79 
High education 33.02 36.30 3.28 
Figure 4. Subtotal pretest and posttest scores (across three subject-matter areas) 
for each participant in the self-instruction, short-course, and control 
groups 
Posttest scores Posttest scores Posttest scores 
Pretest scores 
19 
7& 
9 7 11 13 15 9 11 13 7 
Pretest scores Pretest scores 
Self-instruction group Short-course group Control group 
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the pretest than on the posttest. For the self-instruction group and 
short-course group, all the scores lie to the left of the diagonal. The 
scores of the control group clustered along the diagonal line with 
slight, if any, improvement from pretest to posttest. 
Objective Evaluation of the SeIf-instructional Package 
The analyses in this and the subsequent section of this chapter, per­
taining to the objective and subjective evaluations of the self-
instructional package, are based on one group, the self-instruction 
group. The analyses in the preceding section are based on the three 
groups; self-instruction, short-course, and control groups. 
Performance on the self-instructional package and the selection criteria 
Performance on the self-instructional package was described by scores 
of the 21 managers based on the number of correct responses to the pro­
gram frames. Scores were obtained across the three subject-matter areas 
and for each of the three sections, nutrition, type-A lunch, and menu 
making. The total scores possible, percentage of overall correct re­
sponses to questions, and the range, mean, and standard deviation of the 
scores on the self-instructional package are given in Table 16. The total 
score possible was attained only for the section on type-A lunch. 
The influence of the selection criteria, length of experience in 
food service and level of education on performance on the self-
instructional package was studied. Two hypotheses were tested. 
E.H. There is no significant difference in performance on the 
self-instructional package between employees who had seven 
years or less experience in food service and employees 
who had eight years or more experience. 
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Table 16. Total score possible, range, mean, and standard deviation for 
scores on the self-instructional package 
SI^  package 
Total score 
possible 
Percent 
overall 
correct 
responses Range Mean SD 
Across three subject-
matter areas 145 86.63 112-138 125.62 6.46 
Nutrition 51 85.81 36-49 43.76 3.22 
Type-A lunch 44 93.94 38-44 41.33 1.67 
Menu making 50 81.05 33-45 40.52 3.49 
S^I is the abbreviation for self-instructional. 
E.H. There is no significant difference in performance on the 
self-instructional package between employees who had 
grade 11 or less education and those with grade 12 or 
more education. 
The results of analyses of variance for scores on the self-
instructional package are given in Appendix C in Tables 59 through 62. 
A summary of the significant F-values from the analyses of variance are 
shown in Table 17. The F-values for the variable, length of experience 
in food service, were significant at the 0.05 level across the three 
subject-matter areas and for the section on nutrition and at the 0.10 
level for the section on menu making. 
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Table 17. Summary of significant F-values from analyses of variance for 
scores on the self-instructional package 
SI package Source of variation F-value 
Across three subject-matter areas Experience (Exp) 5.78* 
Nutrition Experience (Exp) 4.49* 
Menu making Experience (Exp) 3.25/ 
Significant at the 0.05 level. 
Significant at the 0.10 level. 
The mean scores on the self-instructional package for the two levels 
of experience are given in Table 18. The scores of those with low ex­
perience were higher than those with high experience; however, only the 
Table 18. Mean scores on the self-instructional package by level of ex-
perience and F-values 
SI package Low experience High experience F-value 
Across three subject-
matter areas 129.20 122.36 5.78* 
Nutrition 45.40 42.27 4.49* 
Type-A lunch 41.70 41.00 1.00 
Menu making 42.10 39.09 3.25/ 
* 
Significant at the 
S^ignificant at the 
0.05 level. 
0.10 level. I 
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scores across subject-matter areas and for nutrition were significantly 
different at the 0.05 level and for menu making at the 0.10 level. 
The mean scores on the self-instructional package for the two levels 
of education are given in Table 19. In all cases those with high educa­
tion had higher mean scores than those with low education, but the mean 
score differences in no case came close to statistical significance. 
Table 19. Mean scores on the self-instructional package by level of 
education and F-values 
SI package Low education High education F-value 
Across three subject-matter 
areas 124.00 127.78 1.29 
Nutrition 42.83 45.00 1.82 
Type-A lunch 41.17 41.56 < 1.00 
Menu making 40.00 41.22 < 1.00 
Performance on the self-instructional package, pretraining job knowledge, 
and the selection criteria 
The relationship of performance on the self-instructional package 
and job knowledge before training was studied. The following hypothesis 
was tested. 
E.H. There is no significant relationship between performance on 
the self-instructional package and pretraining job knowledge. 
The correlat ion coefficients for scores on the se If-instructional 
package across the three subject-matter areas and for each section and the 
Ill 
corresponding pretest scores were : 
Sublect-matter area Correlation coefficient 
n=21 
Across three subject-matter areas 
Nutrition 
Type-A lunch 
Menu making 
0.36/ 
0.32 
-0 .01 
0.43* 
The correlation coefficient for across the three subject-matter areas was 
significant at the 0.10 level, while the 0.05 level of significance was 
attained for menu making. 
The influence of length of experience in food service on the re­
lationship of performance on the self-instructional package and pretrain-
ing job knowledge was studied. The following hypothesis was tested. 
E.H. There is no significant difference in the relationship 
of performance on the self-instructional package and 
pretraining job knowledge between employees who had 
seven years or less experience in food service and 
employees who had eight years or more experience. 
The correlation coefficients for scores on the self-instructional package 
and the pretest scores for the two levels of experience are given in 
Table 20. Scores on the self-instructional package across the three sub­
ject-matter areas and for the section on nutrition tended to be moderately 
correlated with pretraining job knowledge for those with low experience. 
For employees with high experience, the correlations between performance 
on the self-instructional package and pretraining job knowledge were not 
significantly different from zero. 
* 
Significant at the 0.05 level. 
4 Significant at the 0.10 level. 
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Table 20. Correlation coefficients for performance on the self-
instructional package and job knowledge before training by 
level of experience and t-values 
Correlation coefficient 
Subject-matter area Low experience High experience t-value 
5010 n=ll 
Across three subject-matter 
areas 0.57/ 0.13 1.00 
Nutrition 0.60/ 0.32 0.70 
Type-A lunch 0.29 -0.49 1.62 
Menu making 0.28 0.44 0.36 
S^ignificant at the 0.10 level. 
The significance of differences between the correlations of scores on 
the self-instructional package and pretest scores for the two levels of 
experience was determined by t-tests. The t-value for the section on 
type-A lunch approached the 0.10 level of significance. 
The influence of level of education on the relationship of perform­
ance on the self-instructional package and pretraining job knowledge was 
studied. The following hypothesis was tested. 
! 
E.H. There is no significant difference in the relationship of 
performance on the self-instructional package and pre­
training job knowledge between employees who completed 
grade 11 or less and those who completed grande 12 or 
more. 
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The correlation coefficients for scores on the seIf-instructional package 
and pretest scores for the two levels of education are given in Table 21. 
For the low education classification, there was a moderate relationship 
between performance on the section on menu making and pretraining job 
knowledge. For those with high education, performance on the section 
on nutrition was moderately correlated with pretraining job knowledge. 
Results of t-tests on the correlations of scores on the self-instructional 
package and pretest scores for the two levels of education revealed a 
t-value for nutrition which approached the 0.10 level of significance. 
Table 21. Correlation coefficients for performance on the self-
instructional package and pretraining job knowledge by 
level of education and t-values 
Correlation coefficients 
Subject-matter area Low education High education t-value 
n=12 n=9 
Across three subject-matter 
areas 
Nutrition 
Type-A lunch 
Menu making 
0.20 0.42 
0.69* 
0.46 
0.08 1.46 
- 0 . 2 2  0.11 0.64 
0.58* 0.19 0.89 
* 
Significant at the 0.05 level. 
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Length of study time and the selection criteria 
In the self-instructional program, the length of time spent by the 
21 managers in studying the programmed material was analyzed. The 
range, mean, and standard deviation of the lengths of study time for the 
self-instructional package across the three subject-matter areas and for 
each of the three sections are given in Table 22. There was a wide range 
in the length of time spent by the participants in studying the self-
instructional package. 
Table 22. Range, mean, and standard deviation for the lengths of study 
time on the self-instructional package 
Hours of study time 
SI package Range Mean SD 
Across three subject-matter areas 
Nutrition 
Type-A lunch 
Menu making 
8.70-48.10 
2.50-14.00 
2.70-17.50 
3.00-19.00 
21.17 
7.53 
6.67 
6.97 
9.69 
3.60 
3.28 
3.93 
The influence of the selection criteria, length of experience in food 
service and level of education, on the length of study time was studied. 
The following hypotheses were tested. 
E.H. There is no significant difference in length of study 
time for the self-instructional package between employees 
who had seven years or less experience in food service and 
those who had eight years or more experience. 
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E.H. There is no significant difference in length of study time 
for the self-instructional package between employees who 
had grade 11 or less education and those who had grade 12 
or more education. 
The results of analyses of variance for the number of hours spent 
in studying the self-instructional package across the three subject-
matter areas and for each section are reported in Appendix C in Tables 63 
through 66. The only significant F-value was obtained for the variable 
education for the section on nutrition; significance was at the 0.10 
level. 
The mean lengths of study time for the two levels of experience are 
given in Table 23. Those with high experience had higher mean number of 
hours of studying than those with low experience except in menu making. 
In no case did the difference in length of study time between the low and 
high experience classifications attain significance. 
Table 23. Mean lengths of study time by level of experience and F-values 
Hours of study time 
SI package Low experience High experience F-value 
Across three subject-matter 
areas 19.94 22.29 < 1.00 
Nutrition 7.11 7.92 <1.00 
Type-A lunch 5.85 7.42 1.50 
Menu making 6.98 6.96 <1.00 
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The mean lengths of study time for the low education and high educa­
tion classifications are given in Table 24. Those with high education had 
longer mean lengths of study time than those with low education for menu 
making. The means, however, were significantly longer only for the section 
on nutrition at the 0.10 level. 
Table 24. Mean lengths of study time by level of education and F-values 
Hours of study time 
SI package Low experience High experience F-value 
Across three subject-matter 
areas 22.32 19.64 < 1.00 
Nutrition 8.76 5.90 4.38/ 
Type-A lunch 6.70 6.63 <1.00 
Menu making 6.86 7.11 <1.00 
S^ignificant at the 0.10 level. 
The length of instruction time for the self-instruction and short-
course groups are shown in Table 25. The instruction time for the short-
course group was based on the amount of training time allotted to each 
subject-matter area for the three short courses in 1967.^  The length of 
instruction time for the short-course group was longer than the average 
amount of time spent by the seIf-instruction group in studying the programmed 
material. The instruction time for the short-course group, however, 
o^ntag, Geraldine M. Department of Institution Management, College 
of Home Economics, Iowa State University, Ames, Iowa. Private communica­
tion. 1970. 
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Table 25. Number of hours of instruction time for self-instruction and 
short-course groups 
Self-ins true t ion Short course 
Subject-matter areas Range Mean Mean 
Nutrition 2.70-17.50 6.67 7.00 
Type-A lunch 2.50-14.00 7.53 11.75 
Menu making 3.00-19.00 6.97 12.00 
was within the range of the length of study time spent by the self-
instruction group. 
Length of study time, performance on the seIf-instructional package, and 
the selection criteria 
The relationship of length of study time to performance on the self-
instructional package was determined. The following hypothesis was tested. 
E.H. There is no significant relationship between length of 
study time and performance on the self-instructional pack­
age. 
The correlation coefficients for the number of hours spent in study­
ing and scores for the self-instructional package across the three subject-
matter areas and for each section were: 
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Section of SI package Correlation coefficient 
n=21 
Across three subject-matter areas -0.01 
Nutrition -0.30 
Type-A lunch 0.28 
Menu making 0.09 
None of the correlation coefficients was significantly different from 
zero. 
The influence of length of experience in food service on the re­
lationship between length of study time and performance on the self-
instructional package was studied. The following hypothesis was tested. 
E.H. There is no significant difference in the relationship 
of length of study time and performance on the self-
instructional package between employees who had seven 
years or less experience in food service and those 
who had eight years or more. 
The calculated correlation coefficients are given in Table 26. None of the 
correlation coefficients was significantly different from zero. 
Table 26. Correlation coefficients for length of study time and per­
formance on the self-instructional package by level of 
experience and t-values 
Correlation coefficients 
SI package Low experience High experience t-value 
n=ll 
Across three subject-matter 
areas -0.10 0.21 0.60 
Nutrition -0.07 -0.48 0.88 
Type-A lunch 0.31 0.41 0.22 
Menu making -0.38 0.28 1.34 
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The negative correlation between length of study time and performance on 
the section on nutrition approached the 0.10 level of significance. 
The significance of differences between the correlations of length 
of study time and scores on the self-instructional package for the two 
levels of experience were determined by t-tests and the t-values are 
given in Table 26. The t-value for menu making approached the 0.10 
level of significance. 
The influence of the selection criterion, level of education, on 
the relationship of length of study time and performance on the self-
instructional package for the two levels of education was studied. The 
hypothesis tested was: 
E.H. There is no significant difference in the relationship 
of length of study time and performance on the self-
instructional package between employees who had grade 11 
or less education and those who had grade 12 or more. 
The corre lat ion coefficients are given in Table 27. The correlations 
between length of study time and performance on the self-instructional 
package were not significantly different from zero. 
Table 27. Correlation coefficients for length of study time and per­
formance on the self-instructional package by level of 
education and t-values 
SI package 
Correlation 
Low education 
coefficient 
High education t-value 
n=12 n=9 
Across three subject-matter 
areas 0.14 -0.04 0.33 
Nutr it ion -0.13 -0.29 0.32 
Type-A lunch 0.05 0.42 0.75 
Menu making 0.11 , 0.08 0.05 
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The differences between the correlations of length of study time and 
performance on the self-instructional package for the two levels of educa­
tion were not significant. The t-values are reported in Table 27. 
Gain in job knowledge, performance on the self-instructional package, And 
the selection criteria 
The relationship between gain in job knowledge and performance on the 
self-instructional package was determined. The hypothesis tested was: 
E.H. There is no significant relationship between gain in 
job knowledge and performance on the self-instructional 
package. 
The correlation coefficients for gain scores and scores on the self-
instructional package across the three subject-matter areas and for each 
of the sections were: 
Subject-matter area Correlation coefficient 
n=21 
Across three subject-matter areas 0.11 
Nutrition -0.03 
Type-A lunch 0.14 
Menu making -0.40/ 
The negative correlation between gain scores and scores on the section on 
menu making attained significance at the 0.10 level. 
The influence of the selection criterion, length of experience in 
food service, on the relationship of gain in job knowledge to performance 
on the self-instructional package was studied. The following hypothesis 
was tested. 
S^ignificant at the 0.10 level. 
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E.H. There is no significant difference in the relationship of 
gain in job knowledge and performance on the self-
instructional package between employees who had seven 
years or less experience in food service and those who 
had eight years or more. 
The results of this analysis are given in Table 28. The correlation co­
efficients were not significantly different from zero. 
Table 28. Correlation coefficients for gain in job knowledge and per­
formance on the self-instructional package by level of ex-
perience and t-values 
Correlation coefficients 
SI package Low experience High experience t-value 
n=10 n=ll 
Across three subject-matter 
areas 0.00 0.26 0.51 
Nutrition 0.22 0.19 0.80 
Type-A lunch 0.10 0.25 0.30 
Menu making 0.21 -0.44 1.32 
The significance of differences between correlations of gain scores 
and scores on the self-instructional package for the two levels of ex­
perience was determined by t-tests. The t-values are given in Table 28. 
The t-value for the section on menu making approached the 0.10 level of 
significance. 
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The Influence of the selection criterion, level of education, on the 
relationship between gain in job knowledge and performance on the self-
instructional package was studied. The following hypothesis was tested. 
E.H. There is no significant difference in the relationship 
of gain in job knowledge and performance on the self-
instructional package between employees who had grade 11 
or less education and those who had grade 12 or more. 
The resulting correlation coefficients for the two levels of education are 
given in Table 29. The correlation coefficients were not significantly 
different from zero. 
Table 29. Correlation coefficients for gain in job knowledge and per­
formance on the self-instructional package by level of 
education and t-values 
Subject-matter area 
Correlation 
Low education 
coefficient 
High education t-value 
n=12 n=9 
Across three subject-matter 
areas -0.32 0.05 0.73 
Nutrition 0.32 -0.21 1.04 
Type-A lunch 0.03 0.39 0.73 
Menu making 0.42 -0.29 1.41 
The t-values for the tests of differences between the correlations of 
gain scores and scores on the self-instructional package for the two levels 
of education are given in Table 29. The t-value for menu making approached 
the 0.10 level of significance. 
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Gain in job knowledge, length of study time, and the selection criteria 
The relationship of gain in job knowledge to length of study time 
was determined. The hypothesis tested was: . 
E.H. There is no significant relationship between gain in job 
knowledge and length of study time on the self-
instructional package. 
The resulting correlation coefficients for gain scores and number 
of hours spent in studying the self-instructional package across the 
three subject-matter areas and for each of the three sections were: 
Subject-matter area Correlation coefficient 
n=21 
Across three subject-matter 0.30 
areas 
Nutrition 0.18 
Type-A lunch 0.20 
Menu making 0.16 
None of the correlation coefficients was significantly different from 
zero. 
The influence of length of experience in food service on the re­
lationship of gain in job knowledge and length of study time was studied. 
The hypothesis tested was: 
E.H. There is no significant difference in the relationship 
of gain in job knowledge and length of study time be­
tween employees who had seven years or less experience 
in food service and those who had eight years or more. 
The correlation coefficients for the two levels of experience are given 
in Table 30. For nutrition there was a moderate relationship between the 
two variables for those with high experience. 
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Table 30. Correlation coefficients for gain in job knowledge and length 
of study time by level of experience and t-values 
Correlation coefficient 
Subject-matter area Low experience High experience t-value 
n=10 n=ll 
Across three subject-matter 
areas 0.09 0.46 0.78 
Nutrition -0.09 0.56/ 1.40 
Type-A lunch -0.02 0.27 0.56 
Menu making 0.44 0.02 0.87 
S^ignificant at the 0.10 level. 
The significance of differences between the correlations of gain in 
job knowledge and length of study time for the two levels of experience 
was determined by t-tests and are reported in Table 30. The t-value for 
nutrition approached the 0.10 level of significance. 
The influence of educational level on the relationship of gain in job 
knowledge and length of study time was determined. The following hypothe­
sis was tested. 
E.H. There is no significant difference in the relationship of 
gain in job knowledge and length of study time between 
employees who had grade 11 or less education and those who 
had grade 12 or more. 
The resulting correlation coefficients for the two levels of education 
are given in Table 31. The correlation coefficients were not significantly 
different from zero. There were no significant differences between cor-
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relations of gain in job knowledge and length of study time for the two 
levels of education as determined by t-tests. 
Table 31. Correlation coefficients for gain in job knowledge and length 
of study time by level of education and t-values 
Correlation coefficient 
Subject-matter area Low education High education t-value 
n=12 n=9 
Across three subject-matter 
areas 0.12 0.50 0.82 
Nutrition 0.09 -0.02 0.21 
Type-A lunch -0.03 0.47 1.20 
Menu making 0.31 0.24 0.22 
Subjective Evaluation of the Self-instructional Package 
The 21 managers who participated in the self-instructional training 
program responded to questions pertaining to the training program on In­
formation Sheet V. The responses are reported in this section. 
Perceived amount of learning received from self-instruction, gain in job 
knowledge, and the selection criteria 
The participants in the self-instruction group were asked to describe 
the amount of learning that they received from using the manual. Learning 
to Plan Type-A Menus by Programmed Instruction. They indicated whether 
they learned a "great deal", "some", or "very little" from each section 
of the self-instructional package, nutrition, type-A lunch, and menu 
making. A numerical value was assigned for each response, as follows: 
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three, a "great deal"; two, "some"; and one, "very little". The fre­
quencies and percentages of the responses for each subject-matter area 
are given in Table 32. More than three-fourths of the 21 managers in­
dicated that they learned a "great deal" for nutrition, and two-thirds 
indicated this same judgment for type-A lunch. Two-thirds indicated 
that they learned "some" in menu making. Less than 10 per cent indicated 
that they learned "very little" from using any of the three sections of 
the self-instructional package. 
Table 32. The number and per cent of respondents who perceived specified 
levels of learning from self-instruction 
Perceived amount of learning 
Great deal Some Very little 
Subject-matter area No. Per cent No. Per cent No. Per cent 
Nutrition 17 80.95 3 14.28 1 4.76 
Type-A lunch 14 66.66 5 23.28 2 9.52 
Menu making 6 28.57 14 66.66 1 4.76 
The relationship of perceived amount of learning from self-instruction 
with gain in job knowledge was studied. The following hypothesis was 
tested. 
E.H. There is no significant relationship between the per­
ceived amount of learning received from self-instruction 
and gain in job knowledge. 
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The correlation between the two variables were: 
Subject-matter area Correlation coefficient 
n=21 
Nutrition 
Type-A lunch 
Menu making 
0.04 
0.42* 
0.02 
The correlation between perceived amount of learning received from self-
instruction and gain scores for the section on type-A lunch was sig­
nificant at the 0.05 level. 
The influence of the selection criterion, length of experience in 
food service, on the relationship of the perceived amount of learning 
from self-instruction and gain in job knowledge was studied. The 
following hypothesis was tested. 
E.H. There is no significant difference in the relationship 
of perceived amount of learning from self-instruction 
and gain in job knowledge between employees who had 
seven years or less of experience in food service and 
those who had eight years or more. 
The correlation coefficients related to this hypothesis are given in 
Table 33. None of the correlations was significantly different from zero. 
The significance of differences between the correlations of per­
ceived amount of learning received from self-instruction and gain in job 
knowledge for the two levels of experience was determined by t-tests as 
shown in Table 33. The t-value for nutrition approached the 0.10 level 
of significance. 
Significant at the 0.05 level. 
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Table 33. Correlation coefficients for perceived amount of learning from 
self-instruction and gain in job knowledge by level of ex-
perience and t-values . 
Correlation coefficient 
Subject-matter area Low experience High experience t-value 
n= =10 n= =11 
Nutrition 0, .26 -0, .40 1.33 
Type-A lunch 0, .42 0. 47 0.11 
Menu making 0, .45 -0 .13 1.19 
The influence of level of education on the relationship of perceived 
amount of learning from self-instruction and gain in job knowledge also 
was studied. The hypothesis tested was: 
E.H. There is no significant difference in the relationship 
of perceived amount of learning from self-instruction 
and gain in job knowledge between employees who had grade 
11 or less education and those who had grade 12 or more. 
The correlation coefficients for the two levels of education are given 
in Table 34. For those with high education, perceived amount of learning 
received from self-instruction was moderately correlated with gain in 
job knowledge for type-A lunch. 
The significance of differences between the correlations of per­
ceived amount of learning received from self-instruction and gain in job 
knowledge for the two levels of education was determined by t-tests. The 
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t-value for menu making was significant at the 0.10 level as reported in 
Table 34. 
Table 34. Correlation coefficients for perceived amount of learning from 
self-instruction and gain in job knowledge by level of educa-
tion and t-values 
Correlation coefficient 
Subject-matter area Low education High education t-value 
n=12 n= =9 
Nutrition -0.33 0, .23 1. 10 
Type-A lunch 0.21 0, .62* 0. 97 
Menu making 0.31 -0, .54 1. 75/ 
* 
Significant at the 0.05 level. 
S^ignificant at the 0.10 level. 
Judgments regarding the self-instructional package 
The 21 managers expressed judgments of the self-instruction program 
on Information Sheet V. None of these managers had studied by programmed 
instruction prior to participation in the study. Questions asked of them 
are presented followed by a tabulation of response. 
How easy was it to study using the manual. Learning to Plan Type-A 
Menus by Programmed Instruction, as compared to a regular book? 
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Number Per cent 
Much easier 15 71.42 
Somewhat easier 3 14.28 
No difference 0 0 
Somewhat harder 2 9.52 
Much harder 0 0 
An unexpected response was, "Have not used a regular book." The data gave 
evidence that about 85 per cent, 18, of the managers found it easier to 
learn using programmed materials rather than a regular book. 
If you receive further training in school lunch, would you like it 
to be by programmed instruction? Why? 
Number Per cent 
Yes 17 80.95 
No 4 19.05 
Approximately four-fifths indicated that they would like to receive 
further training in school lunch by programmed instruction. The cate­
gorized reasons and frequencies for those who responded, "Yes", are given: 
Frequency of response 
Studying facilitated 16 
Immediate knowledge of results 3 
Made studying easier 3 
Answers to questions are well 
explained 2 
Directed attention to im­
portant information 2 
One can review parts that need 
further studying 
One learns by mistakes 
One learns little at a time 
SeIf-pacing 
Simple but thorough 
Tests at the end of each 
section enabled one to know 
how much was learned 
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Convenient to use 2 
Could stay home with my family 1 
Felt that I chose the time to study 1 
Provided additional or new information: 2 
Those who responded "No" listed the following responses: 
Frequency of response 
Do not think the self-instructional package 
will help me in my present job; I do not 
plan the menus 1 
Need the instructor to explain what I do 
not understand 1 
There are many distractions at home 1 
List anything that you particularly liked about programmed in­
struction, based on your experiences at home studying the manual. Learn­
ing to Plan Type-A Menus by Programmed Instruction. The responses were 
categorized as follows: 
Frequency of response 
Studying facilitated 14 
Immediate knowledge of results 5 
Self-paced 3 
Interesting presentation of in­
formation 2 
Simple, thorough, and easy to 
under s tand 2 
Directed attention to important ideas 1 
Multiple-choice questions made one 
think 1 
Convenient to use 11 
Could study on my own time 9 
Could stay at home 2 
Provided additional or new information 7 
Liked the honor system used 1 
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List anything that you particularly disliked about programmed in­
struction, based on your experiences at home studying the manual. Learn­
ing to Plan Type-A Menus by Programmed Instruction. Seventeen of the 
21 trainees responded to the above item. Eight of those who responded 
wrote, "None", while nine gave the following responsesi 
Frequency of response 
Too many interruptions while studying at home 2 
Absence of an instructor to explain what one 
does not understand 1 
Did not know what was expected of me 1 
Difficult to plan type-A menus 1 
Doing time chart 1 
Had to learn how to study; it bothered me for a while 1 
Wording of some questions 1 
There were some repetitions 1 
List your suggestions for making the manual. Learning to Plan Type-A 
Menus by Programmed Instruction, more useful to you in relation to your 
work in the school lunch program. Sixteen of the 21 managers responded. 
Six of those who responded did not have any suggestions. Following are 
the categorized responses and frequencies for the remaining 10 trainees: 
Frequency of response 
Make available copies of the self-instructional 
package for managers and nonmanagers to use 
at home and in school 5 
Have supervisor take this course 1 
Include more menu evaluation and planning 1 
Include more recipes other than those included 
in the recipe file 1 
Include more suggestions in menu planning and 
more ideas on how to use various foods that we 
are required to use 1 
Include more variety of foods from which to choose 
a type-A lunch 1 
Include thj effects of vitamin deficiencies 1 
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What kind of information do you need to make decisions in your work 
regarding Nutrition, Type-A Lunch, and Menu Making that was not covered 
in the manual. Learning to Plan Type-A Menus by Programmed Instruction? 
Nineteen responded to the question. Ten among those who responded 
indicated "None" or thoughtthat the self-instructional package was 
thorough. The categorized responses and frequencies for seven of the 
trainees are given: 
Frequency of response 
Nutrition 4 
Clarify what is meant by whole grain 
cereal; for example, rolled oats 
whole grain 1 
Diseases resulting from not eating the 
proper food daily 1 
More information about food groups in 
the diet 1 
More information about vitamins and 
minerals and how to include adequate 
amounts in the diet 1 
Type-A lunch 2 
Clarification of the vitamin content of 
fruits and vegetables, especially those 
that are classified as rich in both 
vitamins A and C 1 
How to use the suggested food to meet the 
nutritional requirements and still serve 
a lunch most children will eat 1 
Menu making 1 
A large chart of the type-A lunch pattern 
to hang in the kitchen area 1 
Two responses were not pertinent to the question asked. One trainee in­
dicated that the menu making section of the seIf-instructional package was 
time consuming and that she did not benefit as much as she expected. An-
other trainee responded that she needed a place to plan'the menus. 
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Use the space below to write any comments you wish to make regarding 
the manual. Learning to Plan Type-A Menus by Programmed Instruction and/or 
the programmed instruction methods. Eighteen responded; three of 
those who responded indicated "None". Following are the categorized re­
sponses and frequencies for 15 trainees : 
Frequency of response 
I learned from studying the self-instructional 
package 4 
A good method of instruction for those in the 
school lunch program 3 
Interesting; enjoyable 3 
Menu making section was difficult 3 
An excellent review 1 
Did not require a lot of time 1 
I liked the multiple-choice items and 
immediate knowledge of result 1 
I liked the review quizzes 1 
I wish we could take the short courses by 
correspondence in the same way as the self-
instructional materials 1 
Some questions were tricky 1 
Would like a personal interview about the 
self-instructional material 1 
Very satisfactory as a whole 1 
List aspects of the school lunch program in which you believe you need 
further training. Nineteen responded; three of those who responded 
indicated "None". Following are the categorized responses for the other 
16 trainees : 
Frequency of response 
Menu planning 8 
How to plan menus 3 
More ideas on how to use the Type-A 
lunch pattern more effectively 2 
Clarify where it says one-fourth cup 
and one-half cup of fruits and 
vegetables for vitamins A and C 1 
Application of what I learned from 
this course 1 
Menu making in more suggestive way 1 
Nutrition 
Purchas ing 
Record keeping 
Personnel management 
Work method 
Cost control 
Food preparation 
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DISCUSSION 
This investigation was developed to compare the effectiveness of a 
seIf-instructional program with group training and to relate the effec­
tiveness of each method of training to specific characteristics of the 
trainees. The self-instructional package. Learning to Plan Type-A Menus 
by Programmed Instruction, developed for use in the study was described 
in the Procedure. Objective and subjective evaluations of the self-
instructional package were obtained. Findings of the study are presented 
in the previous chapter, 
A comparison of the significant findings with regard to pretraining 
job knowledge and gain in job knowledge for the 1967 training experi­
ment by Bunge (13) and the present, 1969, training experiment is shown 
in Table 35. In the 1967 study the three groups that were studied, namely, 
one-year, three-year, and control groups, were made up of cooks and man­
agers. In the 1969 training experiment the three groups studied, self-
instruction, short-course, and control groups, were comprised of managers 
only. Data for managers in the 1967 study for the one-year and control 
groups were used in the present study for the short-course and control 
groups to compare with the data for the seIf-instruction group. 
The 1967 training experiment reported by Bunge (13) and Ninemeier 
(77) included the same participants, cooks and managers. In the present 
study, evaluation of the effects of self-instruction in comparison with 
group training followed insofar as possible the procedures used by Bunge. 
The study by Dowling (28), which investigated the aptitudes of the par­
ticipants in the present study, followed the procedures used by Nine­
meier. In the discussion that follows, findings in the present study are 
Table 35. Summary of significant sources of variation^  with regard to pretraining job knowledge 
and gain in job knowledge for the 1967 and 1969 training experiments 
Pretest Pretest-posttest (gain) 
Subject-matter area^  
1967 
Cooks and 
managers^  
1969 
Managers 
1967 
Cooks and 
c 
managers 
1969 
Managers 
Across 11 subject-matter areas Ed* 
J** 
d 
%** 
Gr X 
Gr X 
T** 
Exp X T* 
e 
nc 
Across three subject-matter areas nc - nc T** 
Gr X T** 
Food preparation J* - T** 
Gr X T** 
nc 
Menu making Ed** 
J* 
T** 
Gr X 
Gr X 
Gr X 
T** 
Exp X T** 
J X T* 
T** 
Gr X T** 
Type-A lunch J** - T"" 
Gr X 
Gr X 
T** 
Exp X T* 
T** 
Gr X T** 
Record keeping J* Ed* X** 
Gr X T** 
nc 
Nutrition Ed** 
J** 
Ed* T** 
Gr X T** 
T** 
Gr X T** 
Purchasing Ed* 
J** 
Ed* T** 
Gr X T*-
nc 
Sanitation^  nc 
School-community relations Gr* 
Ed* 
J* 
nc T** 
Gr X T** 
nc 
S^ources of variation were Group (Gr), Experience (Exp), Education (Ed), Job (J), Test (T), 
and their interactions. 
T^he results of the analyses of variance for supervision, work methods, and philosophy of 
school lunch are not reported because the evaluation instrument for these subject-matter areas 
were not reliable. 
B^ased on the report of Bunge (13) and Bunge et al. (14). 
dash (-) indicates that there was no significant source of variation. 
n^c indicates that the statistic was not calculated. 
T^he evaluation instrument for sanitation was reliable for managers only; whereas, the 
evaluation instrument for school-community relations was reliable for cooks and managers. 
F-value significant at the 0.01 level. 
F-value significant at the 0.05 level. 
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interpreted in view of the findings by Bowling (28) where appropriate. 
Comparisons are made with the 1967 training experiment and other studies. 
Pretraining Job Knowledge and Gain in Job Knowledge 
Job knowledge before training was measured by the pretest subject-
matter scores. Gain in job knowledge was measured by the difference be­
tween pretest and posttest scores. 
Group 
There was no significant difference in job knowledge before training 
among the self-instruction, short-course, and control groups as measured 
by the subject-matter evaluation instruments. Bowling (28) reported no 
significant differences among the three groups for the aptitude scores of 
intelligence, verbal, numerical, spatial, and clerical perception as 
measured by the General Aptitude Test Battery (111). The mean lengths of 
experience in food service, levels of education, and ages for the groups 
were similar. It may be concluded that the three groups were comparable 
groups at the beginning of the study in job knowledge, aptitudes, length 
of experience in food service, educational level, and age. 
For the self-instruction and short-course groups there was a sig­
nificant gain in job knowledge as a result of training across the three 
subject-matter areas and for nutrition, type-A lunch, and menu making. 
The self-instruction group had higher gain scores than the short-course 
group across the three subject-matter areas and for nutrition and menu 
making, but not for type-A lunch; however, none of the differences between 
the two groups was significant. Although there were no significant dif-
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ferences in gain in job knowledge between the self-instruction and short-
course groups, the mean gain scores of the combined self-instruction arid 
short-course groups were significantly different from the mean gain 
scores of the control group. 
The training provided by programmed instruction or by the short 
courses resulted in gain in job knowledge. The self-instructional 
package and the short-course training were equally effective methods of 
training food service employees in the subject-matter areas of nutri­
tion, type-A lunch, and menu making as measured by the subject-matter 
evaluation instruments. These findings are consistent with those of 
Bunge (13) who reported that short-course training resulted in gain in 
job knowledge among cooks and managers. Studies on the use of pro­
grammed instruction in various segments of the food service industry, 
as reported in the Review of Literature, also revealed that this method 
of instruction resulted in gain in job knowledge. 
Employees who had low pretest scores tended to gain in job knowl­
edge more from self-instruction and short-course training than those 
with high pretest scores. Negative correlation coefficients were ob­
tained when relations between pretest and gain scores were analyzed 
across three subject-matter areas and for nutrition, type-A lunch, and 
menu making for the self-instruction and short-course groups, but one 
notable difference between the two groups was the higher correlation co­
efficients for the self-instruction group. The findings indicate that 
low pretest scores were closely associated with high gain scores and that 
high pretest scores were closely associated with low gain scores. This 
relationship was true to even a greater extent for the self-instruction 
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group than for the short-course group, as shown by the higher r values 
for the former. 
Although there was not a significant difference in aptitudes among 
the self-instruction, short-course, and control groups. Bowling (28) 
found that the self-instruction group had the lowest mean aptitude scores 
for intelligence, verbal, numerical, and clerical perception among the 
groups studied. She found after ranking the participants according to 
pretest and aptitude scores that the self-instruction group was less 
consistent in performance than the short-course and control groups. The 
short-course and control groups frequently had participants with both 
high total pretest scores and high aptitude scores, and participants 
with both low total pretest scores and low aptitude scores; whereas the 
self-instruction group had participants with high total pretest scores 
who sometimes had low aptitude scores and participants with low total 
pretest scores who sometimes had high aptitude scores. 
The relationship between aptitude and pretest scores was determined 
in the two training experiments. Ninemeier (78) reported significant 
correlations (r=0.54 or higher) between the two variables in the 1967 
study. For the 1969 study, Bowling (28) found for the short-course group 
significant correlations (r=0.72 or higher) between aptitude and pretest 
scores except for clerical perception and significant correlations (r=0.64 
or higher) for the control group except for spatial aptitude. For the 
self-instruction group, however, the correlation between aptitude and pre­
test scores was not significantly different from zero. There may have 
been less motivation on the part of the self-instruction group as evi­
denced by some individual comments. 
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During the 1967 study, which used short-courses, Bunge (13) reported 
that employees with lower pretest scores also tended to have higher gain 
scores than those with higher pretest scores. The level of the material 
presented in training may not have been sufficiently advanced for those 
with high aptitudes to show significant gain. Although the subject-matter 
evaluation instruments for the 11 subject-matter areas were constructed so 
as to allow ample display of job knowledge on both the pretest and posttest, 
none of the participants in the three groups studied in 1969 ever achieved 
the total points considered possible for any subject-matter test. Learning 
may have taken place that was not measured by the subject-matter tests. 
In self-instructional training programs designed to teach sanita­
tion to food service employees, Carter (16) found that employees with 
lower pretest scores generally tended to show greater gain scores than 
those with higher pretest scores. Tresvik (106) also reported higher gain 
scores for employees who had lower pretest scores in a seIf-instructional 
training program for teaching quality of cakes. 
Experience 
Employees with 12 years or more of experience in food service in 
comparison with those with low experience had higher mean pretest scores 
across subject-matter areas and for each subject-matter area except 
menu making; however, the differences in pretest scores were not sta­
tistically significant. In the 1967 study, Bunge (13) reported com­
parable findings. Although the difference was not significant, cooks 
and managers with high experience in food service had higher mean 
pretest scores than those with low experience. These findings reveal 
a trend for employees with more work experience to have acquired 
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more job knowledge than those with less experience. It may be con­
cluded, however, that experience alone did not make a substantial dif­
ference in pretraining job knowledge. 
The difference in gain scores between the managers in the two levels 
of experience for the self-instruction and short-course groups was not 
significant. Although the difference was not significant, gain scores 
for the participants in the seIf-instruction group with high experience 
tended to be higher than the scores of those with low experience across 
the three subject-matter areas and for type-A lunch and menu making, but 
not for nutrition. For the short-course group, those with low experience 
had higher gain scores than those with high experience except for type-A 
lunch. These findings may be a function of the lower pretest scores in 
each case. 
The above findings for type-A lunch in regard to the influence of 
experience for the short-course group do not agree with the findings in 
the 1967 study. Bunge (13) reported significantly higher gain scores 
for type-A lunch (as well as menu making) for those with low experience 
than those with high experience. The difference in findings between the 
two studies may be explained by the difference in job responsibility and 
the number of subject-matter areas taught in the training programs for 
the two groups. The 1967 study included cooks and managers who re­
ceived training in 11 subject-matter areas, while the present study in­
cluded only managers who received training in three subject-matter areas. 
Bunge (13) found for menu making an interaction of Group by Job by Test 
(Gr X J X T) at the 0.05 level of significance. There was a trend for 
the mean gain scores of the cooks to be higher than those of the 
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managers for nutrition and type-A lunch. The rescoring of a tést item in 
type-A lunch and in menu making in the 1967 answer sheets also may ex­
plain some of the differences between the 1967 and 1969 studies. 
Findings for the self-instruction group, in the present study, are 
supported by the findings ofCarter (16) and Tresvik (106). Both reported 
that length of experience in food service did not affect gain scores from 
the use of self-instructional materials for training food service personnel. 
Cotner (21, 22) also found that experience had no effect on the gain scores 
from a self-instructional training program for food service personnel. 
Education 
There was an overall trend for higher pretest scores among employees 
with high education than for those with low education in the present 
study and in the 1967 training experiment. For employees who had grade 12 
or more education, in the present study, pretraining job knowledge for 
record keeping, nutrition, and purchasing was significantly higher than 
for employees with low education. 
In the 1967 study, -'hich included cooks and managers, employees with 
higher education had significantly higher pretraining job knowledge across 
11 subject-matter areas and for menu making, nutrition, purchasing, and 
school community relations than those with low education. The difference 
in the job responsibilities of the groups studied in 1967 and 1969 may 
explain the difference in findings. In 1967, employees with high education 
had significantly higher pretraining job knowledge than those with less 
education for the same subject-matter areas in which managers had signifi­
cantly higher pretraining job knowledge than cooks. The subject-matter eval­
uation instruments for school-community relations was reliable for cooks and 
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managers in the 1967 study but not for the managers in the 1969 study. 
See Table 2. The rescoring of a test item in menu making in the 1969 
answer sheet also may explain some of the differences between the two 
studies. Although the magnitude of the difference was not great enough 
to attain significance in many instances, the findings do suggest that 
planning of training programs should take into consideration the level 
of education of trainees, particularly in the areas of record keeping, 
nutrition, and purchasing. 
In the present study, there was a significant difference in scores 
between pretest and posttest, but the difference did not vary signifi­
cantly between employees with low education and high education. Although 
the difference was not significant, employees in the self-instruction 
group with low education gained more than those with high education across 
the three subject-matter areas and for nutrition and type-A lunch. A 
similar finding was obtained for the short-course group except in type-A 
lunch. These findings indicate that although employees regardless of 
educational level gain in job knowledge from training, employees with low 
education tend to gain or benefit more from the type of training provided 
whether by self-instruction or short-course than those with high educa­
tion. 
Bunge (13) found no significant difference in gain in job knowl­
edge between school food service employees in the two levels of educa­
tion after short-course training. However, employees with low educa­
tion tended to have higher gain scores than those with high education. 
This tendency may be explained by the lower pretest scores of employees 
with low education as compared with the high education classification. 
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In programmed instruction. Carter (16), Cotner (21, 22), and Tresvik 
(106) also reported that level of education did not have a significant 
effect on gain scores after training. 
The overall findings of the study reveal that self-instruction or 
short-course training results in gain in job knowledge. There was no 
difference between the two methods of training in this respect. Length 
of experience in food service was not significantly associated with job 
knowledge before training or gain in job knowledge from self-instruction 
or short-course training. Although job knowledge acquired before train­
ing was in some instances associated with educational level, gain in job 
knowledge from self-instruction or short-course training was not 
associated with educational level. 
Objective Evaluation of the Self-instructional Package 
For the objective evaluation of the self-instructional package, 
findings that were significant at the 0.10 level were interpreted as 
trends because of the small sample number in the self-instruction group. 
It is expected that the findings, which are interpreted as trends in 
this study, would attain higher levels of significance if the experiment 
were repeated using a larger sample size. 
In the self-instruction group, school food service managers who 
had seven years or less experience in food service achieved significantly 
higher scores on the self-instructional package across the three subject-
matter areas and for the section on nutrition than those who had eight 
years or more experience. There was a trend also for those with less 
experience to have higher scores for the section on menu making than 
for those with more experience. These findings may be explained by the 
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interference of information on the self-instructional package with the 
information acquired previously by the employees who had 12 years cr 
more experience in food service. It is also possible that the employees 
who had more experience in food service were not as careful in studying 
the programmed material as were those with fewer years of experience. 
Employees who had grade 11 or less education, however, did not perform 
any better than those who had grade 12 or more education on the self-
instructional package. 
There was a low relationship between pretraining job knowledge and per­
formance on the menu making section of the self-instructional package and a 
trend toward a relationship between the two variables across the three 
subject-matter areas. The effects of length of experience in food 
service and level of education on the relationship between pretraining 
job knowledge and performance on the self-instructional package were not 
clear. 
There was a wide range in the length of time spent by the partici­
pants in studying the self-instructional package. This finding suggests 
that programmed instruction enabled each learner to proceed at her own 
rate of performance. Although the mean number of hours of study time for 
the self-instruction group was less than the number of hours of in­
struction time for the short-course group, the latter was within the 
range of study time for the self-instructional package. 
A comprehensive analysis of research on programmed instruction by 
Strong (100) revealed shorter study time for programmed instruction than 
for conventional modes of instruction. Gilbert (35) also observed that 
programmed instruction saved considerable instructional time. These 
148 
findings are similar to the findings in the present study. 
The length of study time for the self-instructional package did 
not differ significantly between employees who had seven or less years 
of experience in food service and employees with eight years or more 
of experience. The length of study time for the section on nutrition, 
however, tended to be longer for employees with low education than for 
those with high education. The employees who completed 12 or more 
school years are more likely to have had more nutrition education and 
more experience in studying written materials than employees who com­
pleted fewer school years; this may explain the longer time spent by 
the latter in studying the nutrition section of the seIf-instructional 
package. 
The length of study time had no relationship with performance on the 
self-instructional package. There was no significant difference between 
the relationship of length of study time and performance on the self-
instructional package for groups of employees with different levels of 
experience or education. 
It is possible that some of the participants in the self-instructional 
training were not accurate in recording the number of hours they spent 
in studying the programmed material. In the subjective evaluation of 
the training, keeping a time log was one aspect of the experience that 
one trainee particularly disliked. 
Carter (16) reported significant positive correlation between 
length of study time and number of errors made on programmed instruction. 
This result was not found in the present study. 
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There was a trend toward a negative relationship between gain in 
job knowledge and performance on the self-instructional package for the 
section on menu making. This finding reveals that high gain scores 
tended to be associated with low scores on the menu making section of the 
seIf-instructional package, and low gain scores tended to be associated 
with high scores on the same section of the self-instructional package. 
The type of frame sequence used in the self-instructional package made it 
possible for the learner to learn after a response was made to a question. 
Therefore, the number of correct responses to the frame questions on the 
self-instructional package does not reflect all the learning possibly ac­
quired from studying the self-instructional package. The selection cri­
teria, length of experience in food service and education level, did not 
affect the relationship between gain in job knowledge and performance 
on the seIf-instructional package. 
There was no relationship between gain in job knowledge and length of 
study time for the self-instructional package across the three subject-
matter areas and for each of the three sections. Thus, the amount of time 
spent by the trainees in studying the self-instructional package does not 
provide a reliable a basis for predicting gain in job knowledge as measured 
by the subject-matter evaluation instruments. The selection criteria, 
length of experience in food service or level of education, did not affect 
the relationship between gain in job knowledge and length of study time. 
Subjective Evaluation of the Self-instructional Package 
More than two-thirds of the 21 managers in the self-instruction 
group indicated that they learned a "great deal" from the sections on 
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nutrition and type-A lunch of the self-instructional package and "some" 
from the section on menu making. For the short-course group, Benedict 
(7) reported that more than two-thirds indicated that they learned a 
"great deal" for type-A lunch and menu making and about one-half in­
dicated the same for nutrition. 
Only a low relationship existed between gain in job knowledge and 
perceived amount of learning for the type-A lunch section of the self-
instructional package. This finding indicates that the participants' 
perception of the amount of learning acquired from the section on 
type-A lunch is not an accurate gauge for gain in job knowledge. The 
effects of length of experience in food service and educational level 
on the relationship between gain in job knowledge and perceived amount 
of learning was not clear. 
The 21 managers who participated in the self-instructional train­
ing program had an overall favorable attitude toward the self-
instructional package and toward programmed instruction as a method of 
training. They liked the self-instructional training program because 
studying was facilitated, it was convenient to use, and it provided 
additional or new information. Nevertheless there were some aspects 
that they disliked; namely, interruptions while studying at home, ab­
sence of an instructor to explain what was not understood, keeping a 
time record, and having to learn how to study. Other comments made by 
the trainees about the program provide one basis for the revision of the 
programmed material. Most of the trainees expressed their desire to 
receive further training in other aspects of the school lunch program 
by programmed instruction. To make the seIf-instructional program more 
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useful to school lunch employees, five out of sixteen respondents sug­
gested that copies of the self-instructional package be made available 
for use at home or at work. 
It is recognized that the significance of the findings pertaining 
to the objective and subjective evaluations of the self-instructional 
package were limited by the small number of participants in the self-
instruction group. However, the method used in analyzing the data pro­
vides a basis for future studies with a larger sample. The objective 
and subjective evaluations of the self-instructional package also pro­
vide bases for the revision of the programmed materials. 
General Considerations 
The findings in this experimental training program revealed that 
training by programmed instruction or short course resulted in gain in 
job knowledge. SeIf-instruction was as effective a method of training 
as short-course for employees who had seven years or less experience 
in food service and for employees who had eight years or more of ex­
perience. The effectiveness of both methods of training also was similar 
for food service employees who had gride 11 or less education and for em­
ployees who had grade 12 or more education. Although instruction time 
for the short-course group was longer than the average amount of time 
spent by the self-instruction group in studying the programmed materials, 
the instruction time for the former was within the range of the amount 
of study time spent by the self-instruction group. 
Group training is used to help achieve better qualified food ser­
vice employees. Possible advantages of group training over a self-
instructional program may be the sharing of experiences among students. 
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interaction between instructor and student, and more effective communica­
tion through seeing, hearing, and discussing. The effectiveness of 
group training may be limited, however, by the lack of qualified in­
structors in the area of food service. In addition there may be 
difficulty in scheduling group training programs that will not disrupt 
the ongoing food service activities. In some cases, group training re­
quires the learners to travel to training centers. 
An attempt to overcome some of the limitations of group training in 
the food service industry has been the use of self-instructional methods 
of training, for example, the use of home-study courses. A fairly re­
cent approach is the use of programmed instruction. 
Learning by programmed instruction is self-pacing. This feature 
enables the individual to progress through instructional material at his 
own rate of learning and performance. Training sessions can be arranged 
to meet individual scheduling needs. Programmed instruction may be used 
alone or may be integrated with other training programs. Management can 
reach employees who are widely dispersed at home or at work without 
arranging for group presentations. 
In the self-instructional package developed for this study, the 
section on basic nutrition would be appropriate for training not only 
school food service employees but also employees in any type of food 
service establishment. The sections on type-A lunch and menu making 
would be applicable for use in training programs for school food service 
managers. 
A suggestion made by the participants in the 1967 study was the 
use of hand-out materials which outline the lectures given during the 
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short courses. One aspect of the self-instructional training that a 
participant particularly disliked was the absence of an instructor to 
whom she could ask questions. Both comments suggest the possibility of 
using the self-instructional package. Learning to Plan Type-A Menus by 
Programmed Instruction, along with the group training. The trainees 
could use the manual to supplement the other learning experiences 
planned. The instructor would be present to answer any questions per­
taining to the prograiraned material. 
154 
SUMMARY 
The study was designed to compare the relative merits of a self-
instructional program with group training and to relate the effective­
ness of each method of training to specific characteristics of the 
trainees. Bowling (28) studied the relationship of the participants' 
aptitudes to the effects of the two methods of training. 
The specific objectives of the present study were to: 
1. Develop a self-instructional program for school food 
service personnel for three subject-matter areas, nutri­
tion, type-A lunch, and menu making, using programmed 
instruction 
2. Compare the self-instruction group with the short-course 
group in regard to 
a. Job knowledge before training, that is, job 
knowledge resulting from previous experience 
b. Gain in job knowledge as a result of training 
c. Relationship of pretraining job knowledge and gain 
in job knowledge as a result of training to the 
trainees' length of experience in food service and 
educational level 
i 
3. Evaluate the self-instructional package objectively 
4. Evaluate the self-instructional package subjectively. 
Procedure 
Three groups of school food service managers participated in the 
study, namely: 1) a self-instruction group that received training by 
programmed instruction administered as a home-study course; 2) a short-
course group that received training by attending three five-day short 
courses on the Iowa State University campus; and 3) a control group 
that did not receive any training during the experiment. Individuals who 
were designated as managers or who were in charge of the production of 
lunches in one or more schools were considered managers. The criteria 
used in the selection of the participants in the study were length of 
experience in food service and educational level. 
Data for this investigation were collected during the summers of 
1967 and 1969. The data collected in 1967 were from a training experi­
ment conducted by the Institution Management Department to evaluate the 
effects of an in-service training program for school food service em­
ployees and the relationship of selected factors to the effectiveness 
of the training. In the training experiment, three groups of school food 
service employees were compared: a one-year experimental group that 
completed three short courses in one summer; a three-year experimental 
group that completed the three short courses in three different summers; 
and a control group that did not participate in the short courses. Out-* 
comes of various aspects of the study were reported. 
i 
Data for the 21 managers in the one-year experimental group and the 
19 managers in the control group in the 1967 study were used in the 
present study for the short-course and control groups, respectively. 
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These data were compared with the data for the 21 managers in the self-
instruction group. 
Each of the three groups was divided into two categories according 
to length of experience in food service, those who had seven years or 
less of experience and those who had eight years or more. A further 
division was made according to level of education, those who completed 
grade 11 or less and those who completed grade 12 or more. Thus, each 
of the three groups was divided into four subgroups. 
A programmed instructional package was developed for use by the 
self-instruction group. The package was entitled Learning to Plan Type-A 
Menus by Programmed Instruction. It was divided into three sections: 
Section I, Basic Nutrition; Section II, Type-A Lunch; and Section III, 
Menu Making. The self-instructional package was based on portions of the 
curriculum for the school food service short courses previously mentioned. 
Thus, content of the self-instructional package was made to agree with 
the 1967 short courses in regard to content for nutrition, type-A lunch, 
and menu making. The self-instructional package is on file in the In­
stitution Management Department, Iowa State University. 
The self-instructional package was developed as an adjunctive type 
of programmed instruction. Program frames were constructed using a 
hybrid of the Crowderian format developed by Schuster (91). The frames 
utilized multiple-choice responses with linearized sequence of pages. 
Occasionally, a line drawing or a chart was used to further illustrate 
or convey an idea. 
The schedule of the training experiment was in three major phases: 
pretest; training, and posttest sessions. Although data for the experi-
157 
ment were collected in 1967 and 1969, the administration of the pretest 
and posttest sessions were standardized as to physical environment, 
procedures followed, and time allotment. 
The training sessions were administered between the pretest and 
posttest sessions. Unlike the short-course group which received train­
ing in 11 subject-matter areas, the self-instruction group received in­
struction only in three subject-matter areas: nutrition, type-A lunch, 
and menu making. During the 46 days that elapsed between pretest and 
posttest sessions, the self-instruction group mailed their answers to 
the section tests of the self-instructional package to the researcher 
approximately every two weeks. 
A pretest battery composed of 11 subject-matter evaluation in­
struments developed by Bunge (13), Knauf (55), and Ninemeier (77) was 
administered as a paper-and-pencil test to the 61 managers who partici­
pated in the study. These evaluation instruments were administered for 
the purpose of obtaining a measure of the job knowledge of the partici­
pants at the beginning of the study. In addition, attitude inventories 
developed by Arcus (4) and information sheets I and II were administered 
to the three groups. 
As part of the posttest the 11 subject-matter evaluation instruments 
were administered to the self-instruction and short-course groups after 
training and also to the control group. A total score for across subject-
matter areas was obtained by weighting the percentage total for each 
subject-matter test. The weights assigned were directly proportional to 
the time devoted to each subject-matter area during the three short 
courses. 
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During the posttest session five subtests of the General Aptitude 
Test Battery (GATB) were administered to obtain scores for intelligence, 
verbal, clerical perception, numerical, and spatial aptitude. Informa­
tion sheets'III or V also were administered. 
Performance on the self-instructional package was measured by 
scoring the initial responses of each participant in the study to each 
question in the program frames. A score was obtained for each section 
of the self-instructional package. A measure of the length of study 
time for each section was secured. 
An item analysis was performed on each section of the self-
instructional package. The analysis provided a basis for the revision 
of the programmed material. 
Data for the study were analyzed using various statistical methods. 
Relationships between two variables were estimated by Pearson product-
moment correlations. Tests of the significance of differences between 
two correlation coefficients were made according to a method described 
by Snedecor (97, pp. 173-180). Differences in pretraining job knowledge, 
aptitude scores, performance on the seIf-instructional package, and length 
of study time on the self-instructional package were determined by 
multiple classification analyses of variance as described by Winer (115, 
pp. 241-247 and 248-257). Analyses of variance using multiple classifica­
tion with repeated measurements were confined to the analyses of gain 
according to a method described by Winer (115, pp. 319-349). The anal­
yses of variance were performed on unweighted means because of unequal 
cell frequencies. No four-factor interaction was considered because of 
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the small number of observations within each cell. 
Adequacy of the Subject-matter Evaluation Instruments 
The 11 subject-matter evaluation instruments were constructed to 
measure job knowledge, "... trainees' knowledge of facts and ability 
to apply principles and generalizations taught in the school lunch short 
courses" (13, p. 65). The instruments consisted of test items which re­
quired the respondent to recall, recognize, discriminate, apply, analyze, 
and evaluate. 
The adequacy of the tests was determined in terms of content validity, 
usability, and reliability. The evaluation instruments were assumed to 
possess content validity because the test items were based on the 
generalizations taught in the three school lunch short courses. The 
evaluation instruments also were found usable (13). The type of correla­
tion coefficient used to determine reliability was the coefficient of 
stability estimated by the test-retest method. A correlation coefficient 
of 0.75 was considered as minimum for acceptable reliability (79). Data 
for the 19 managers who constituted the control group were used. The 
subject-matter evaluation instruments found reliable for managers were 
across 11 subject-matter areas, across the three subject-matter areas 
(included in the self-instructional package), food preparation, menu 
making, type-A lunch, record keeping, nutrition, purchasing, and sanita­
tion. 
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Description of Groups 
The self-instruction, short-course, and control groups were similar 
in length of experience in food service, level of education, and age. 
Dowling (28) determined that there were no significant differences 
among the three groups with regard to intelligence, verbal, numerical, 
clerical perception, and spatial aptitudes. These findings indicate 
that the groups were comparable groups at the beginning of the study in 
length of experience in food service, level of education, age, and 
aptitudes. 
The mean length of experience in food service for the 30 managers 
classified as having low experience was 3.8 years and for the 31 
managers with high experience was 11.6 years. The mean number of school 
years completed by the 28 managers classified as having low education 
was 9.3 years, while the mean for the 33 managers with high education 
was 12.1 years. Dowling (28) found no significant differences in 
aptitude scores between the managers with low experience and high ex­
perience or between managers with low education and high education. 
Pretraining Job Knowledge and Gain in Job Knowledge 
Pretraining job knowledge was described by the pretest subject-
matter scores. The difference between pretest and posttest scores, re­
ferred to as gain or difference score, gave a measure of the effect of 
training. Gain in job knowledge was determined for the three subject-
matter areas in which both the self-instruction group and short-course 
group received training. The hypotheses tested are not stated in this 
Summary but are presented in the Findings. 
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Group 
The self-instruction, short-course, and control groups were compar­
able groups in regard to job knowledge prior to training as measured 
by the subject-matter evaluation instruments. Although the mean pretest 
scores of the groups were not significantly different, the mean pretest 
scores of the short-course group were highest across 11 subject-matter 
areas, across the three subject-matter areas, and for food preparation 
and menu making. The control group had the highest mean pretest scores 
for type-A lunch, record keeping, nutrition, purchasing, and sanitation 
but had the lowest mean pretest score for menu making. The self-
instruction group had the lowest mean pretest scores for every subject-
matter area except for menu making. 
For the self-instruction and short-course groups there was a sig­
nificant gain in job knowledge across the three subject-matter areas 
and for nutrition, type-A lunch, and menu making. The seIf-instruction 
group had higher gain scores than the short-course group across the three 
subject-matter areas and for nutrition and menu making, but not for type-A 
lunch; however, none of chese differences between the two groups was 
significant. The mean gain scores of the combined self-instruction and 
short-course groups were significantly different from the mean gain 
scores of the control group at the 0.01 level. 
It may be concluded that the training provided by programmed in­
struction or by the short courses resulted in gain in job knowledge. 
The self-instructional package and the short-course training were equally 
effective methods of training food service employees in the subject-
matter areas of nutrition, type-A lunch, and menu making as measured by 
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the subject-matter evaluation instruments. 
Although the differences among the three groups on aptitude scores 
were not significant, Bowling (28) reported that the self-instruction 
group had the lowest mean scores for intelligence, verbal, numerical, 
and clerical perception aptitudes among the groups studied. After rank­
ing the participants in the three groups according to pretest and aptitude 
scores, she found thac the seIf-instruction group was the least consistent 
in performance. This inconsistency in relation to aptitudes and pretest 
scores suggests that if the self-instruction group had been as consistent 
in performance as the short-course group, the two groups might not only 
have been equal in achievement but the self-instruction group might have 
had significantly greater gain than the short-course group. 
Low pretest scores were closely associated with high gain scores 
and high pretest scores were closely associated with low gain scores. 
This relationship was true to a greater extent for the self-instruction 
group than the short-course group. 
Experience 
Employees with more work experience in food service did not possess 
significantly more job knowledge prior to training than did employees 
with less work experience. Although not significantly different, the 
employees with more years of experience had higher mean pretest scores 
across subject-matter areas and for each subject-matter area except menu 
making. Experience alone, however, did not make a substantial difference 
in pretraining job knowledge. 
Employees with eight years or more experience in food service and 
employees with seven years or less experience had similar gains whether 
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they experienced programmed instruction or the short course. Although 
the differences were not significant, gain scores for the participants 
in the self-instruction group with high experience tended to be higher 
than the scores of the participants with low experience across the three 
subject-matter areas and for type-A lunch and menu making, but not for 
nutrition. For the short-course group, employees with low experience 
had higher gain scores than employees with high experience except for 
type-A lunch. These findings may be a function of the lower pretest 
scores in each case. 
Education 
Job knowledge prior to training of employees who had grade 12 or 
more education was significantly higher at the 0.05 level than employees 
who had less than 12 years of formal education for the subject-matter 
areas of record keeping, nutrition, and purchasing. There was an over­
all trend toward higher mean pretest scores among employees with high 
education than among employees with low education. Although the magni­
tude of the differences was not large enough to attain significance in 
many instances, findings do suggest that planning of training programs 
should take into consideration the level of education of trainees, 
particularly in the areas of record keeping, nutrition, and purchasing. 
Employees who completed grade 11 or less and employees who com­
pleted grade 12 or more learned as much from programmed instruction as 
those employees trained in short courses. Although the differences 
were not significant, employees in the self-instruction group with low 
education gained more in job knowledge than the employees with high 
education across the three subject-matter areas and for nutrition and 
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type-A lunch. A similar finding was obtained for the short-course group 
except for type-A lunch. 
Objective Evaluation of the Self-instructional Package 
The managers with low experience in food service obtained signifi­
cantly higher scores at the 0.05 level on the self-instructional package 
across the three subject-matter areas and for nutrition than managers 
with high experience. There was a trend also for scores on the section 
on menu making to be higher for employees with low experience than for 
employees with high experience. The interference of information on the 
nutrition section of the self-instructional package with the information 
acquired previously by the employees may explain the higher scores for 
nutrition of employees with less experience in food service than em­
ployees with high experience. The educational level of the employees, 
however, had no significant effect on performance on the self-instructional 
package although the mean scores of employees with high education in all 
cases were higher than those with low education. 
There was a low relationship between pretraining job knowledge and 
performance on the menu making section of the self-instructional package 
(r=0.43) and a trend toward a relationship between the two variables 
for across the three subject-matter areas (r=0.36). The effects of length 
of experience in food service and level of education on the relationship 
between pretraining job knowledge and performance on the self-instructional 
package were not clear. 
There was a wide range in the length of time spent by the partici­
pants in studying the self-instructional package. This finding suggests 
that programmed instruction enabled each learner to proceed at his own 
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rate of performance. Although the mean number of hours of study for 
the seIf-instruction group was less than the mean number of hours of 
instruction time for the short-course group, the latter was within the 
range of length of study time for the self-instructional package. 
The length of study time for the self-instructional package did not 
differ significantly between employees who had seven years or less ex­
perience in food service and employees with eight years or more ex­
perience. The length of study time for the section on nutrition, how­
ever, tended to be longer for employees with low education than for 
employees with high education. The employees who completed 12 or more 
school years are more likely to have had more nutrition education and 
more experience in studying written materials than the employees who 
completed fewer school years; this may explain the longer time spent by 
the latter in studying the nutrition section of the self-instructional 
package. 
The length of study time had no relationship to performance on the 
self-instructional package. There was no significant difference between 
the relationship of length of study time and performance on the self-
instructional package for groups of employees with different levels of 
experience or education. It is possible that some of the participants 
in the self-instructional training were not accurate in recording the 
number of hours they spent in studying the programmed materials. 
There was a trend toward a negative relationship between gain in job 
knowledge and performance on the self-instructional package for the 
section on menu making (r=-0.40). This finding reveals that high gain 
scores tended to be associated with low scores on the self-instructional 
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package and low gain scores tended to be associated with high scores 
on the self-instructional package. The type; of frame sequence used in 
the self-instructional package made it possible for the learner to learn 
after a response was made to a question. Therefore, the number of cor­
rect responses to the frame questions or scores on the self-instructional 
package do not reflect all the learning possibly acquired from studying 
the self-instructional package. The selection criteria, length of ex­
perience in food service and educational level, did not affect the re­
lationship between gain in job knowledge and performance on the self-
instructional package. 
There was no relationship between gain in job knowledge and length 
of study time for the self-instructional package across the three sub­
ject-matter areas and for each of the three sections. Thus, the amount 
of time spent by the trainees in studying the self-instructional package 
does not seem to be a reliable basis for predicting gain in job knowledge 
as measured by the subject-matter evaluation instruments. The selection 
criteria, length of experience in food service and level of education, 
did not affect the relationship between gain in job knowledge and length 
of study time on the self-instructional package. 
Subjective Evaluation of the SeIf-instructional Package 
The participants in the self-instruction group were asked to de­
scribe the amount of learning that they received from using the manual. 
Learning to Plan Type-A Menus by Programmed Instruction. More than three-
fourths of the 21 managers indicated that they learned a "great deal" in 
nutrition and two-thirds indicated this same judgment in type-A lunch. 
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Two-thirds indicated that they learned "some" in menu making. Less than 
10 per cent indicated that they learned "very little" from using any of 
the three sections of the self-instructional package. 
Only a low relationship existed between perceived amount of learning 
and gain in job knowledge for the type-A lunch section of the self-
instructional package (r=0.42). This finding indicates that the partici­
pants ' perception of the amount of learning acquired from the section 
on type-A lunch is not an accurate gauge of gain in job knowledge. The 
effects of length of experience in food service and educational level 
on the relationship between perceived amount of learning and gain in 
job knowledge were not clear. 
The participants in the self-instruction group had an overall favor­
able attitude toward the self-instructional package and toward programmed 
instruction as a method of training. They liked the self-instructional 
training program because studying was facilitated, it was convenient to 
use, and it provided additional or new information. Nevertheless there 
were some aspects of the self-instructional program that the participants 
disliked. Some were; interruptions while studying at home, absence of 
an instructor to explain what was not understood, doing a time chart, 
and having to learn how to study. Other comments made by the trainees 
about the program provide one basis for the revision of the programmed 
materials. Most of the trainees expressed their desire to receive fur­
ther training in other aspects of the school lunch program by programmed 
instruction. Five out of 16 respondents suggested that copies of the 
self-instructional package be made available for them to use at home or 
at work. 
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General Considerations 
Group training such as a short course is used to help achieve better 
qualified food service employees. Possible advantages of group training 
over a self-instructional program may be the sharing of experience among 
students, interaction between instructor and student, and more effective 
communication through seeing, hearing, and discussing. The effectiveness 
of group training may be limited, however, by the lack of qualified in­
structors in the area of food service. In addition there may be dif­
ficulty in scheduling group training programs that will not disrupt the 
ongoing food service activities. In some cases, group training requires 
the learners to travel to training centers. 
An attempt to overcome some of the limitations of group training in 
the food service industry has been the use of self-instructional methods 
of training, for example, the use of home-study courses. A fairly re­
cent approach is the use of programmed instruction. 
Learning by programmed instruction is self-pacing. This feature 
enables the individual to progress through the instructional material at 
his own rate of learning and performance. Training sessions can be 
arranged to meet individual scheduling needs. Programmed instruction 
may be used alone or may be integrated with other training programs. 
Management can reach employees who are widely dispersed at home or at 
work without arranging for group presentations. 
In the self-instructional package developed for this study, the 
section on basic nutrition would be appropriate for training net. only 
school food service employees but also employees in any type of food 
service establishment. The sections on type-A lunch and menu making 
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would be applicable for use in training programs for school food service 
managers. 
A suggestion made by the participants in the 1967 study was the use 
of hand-out materials which outline the lectures given during the short 
courses. One aspect of the seIf-instructional training that a partici­
pant particularly disliked was the absence of an instructor to whom 
she could ask questions. Both comments suggest the possibility of using 
the self-instructional package. Learning to Plan Type-A Menus by Pro­
grammed Instruction, along with the group training. The trainees could 
use the manual to supplement the other learning experiences planned. 
The instructor would be present to answer any questions pertaining to 
the progranmed material. 
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IOWA STATE UNIVERSITY 
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames,  Iowa 50010 
D E P A R T M E N T  O F  I N S T I T U T I O N  M A N A G E M E N T  
As you may know, our department here at Iowa State University works in cooper­
ation with the School Lunch Section of the Iowa Department of Public Instruction 
to help provide training for personnel in the school lunch programs in Iowa. 
We also conduct research related to school and other types of food service. 
We are writing to you because you are a school lunch manager who, according to 
our records, has not attended any of the School Lunch Short Courses at Iowa 
State. If you are planning to attend Short Course I this year, we are very 
pleased and will look forward to your being on campus for a week this summer. 
The short course is particularly planned to be of assistance in all phases of 
a manager's responsibilities, and will be of considerable value to you. If, 
however, yo; are not able to attend the short course this summer but must delay 
attendance until another year, you may apply on the enclosed sheet to partici­
pate in a special home-study course which will be provided without charge to 
24 managers chosen on a random basis from those of you who apply. The home-
study course can be offered without any charge at this time to the 24 selected 
because the course is part of a research project. This home-study course is 
related to three of the eleven subjects covered in the school lunch short courses. 
If you are one of the 24 chosen from those who apply— 
1. You may take the home-study course in your own home at your own 
conveni ence. 
2. At the conclusion of the home-study course, you may keep for your 
personal use two of the references provided during the course. 
3. You will come to the Iowa State University campus by 11:30 a.m. 
Tuesday, June 10, and stay through Wednesday noon, June 11, so 
the'- we may get information from you which is necessary for purposes 
of the research project. The home-study course will also be distrib­
uted at this time. You will be reimbursed from our research funds 
for your meals, lodging, and transportation expenses and, in addition, 
you will receive an honorarium of $10. A check will be given to you 
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when you arrive. The reimbursement will be as follows; 
Food and lodging allowance 
Transportation allowance 
Honorari urn 
$20.00 
.08/mile 
10.00 
4. You will complete the home-study course by Friday, July 25. 
5. You will come to Iowa State University campus by 11:30 a.m. 
Monday, July 28, and stay through Tuesday noon, July 29, so 
that we may again get information from you for the research 
project. You will be reimbursed in the same manner as for the 
visit in June. 
Single accommodations are available in University housing at $4.50 per night 
and double accommodations at $3.00 per night. Meals may be secured from the 
University cafeteria. The transportation allowance will be based on the round 
trip distance from your residence to Ames. Information regarding location of 
housing and other details would be sent to you at a later date. 
In addition to the training you receive, you would be making a contribution to 
research that will benefit all school food service personnel. The two visits 
to Ames would enable you to participate in one of your state universities and 
to visit with other school lunch managers. 
In order to participate, you would be expected to be present on the Iowa State 
University campus on the days indicated below and to complete the home-study 
course between the following two visits to the campus: 
Please indicate on the top half of the enclosed Response Sheet whether you do 
or do not wish to participate. If you wish to participate, also please fill  in 
the information requested on the lower half of the sheet. Return this Sheet 
in the enclosed envelope by May 13. You will be notified by May 19 whether or 
not you are chosen to participate. 
This could be the opportunity you have been wanting to further your education 
and secure training for your responsibilities as a school lunch manager. We 
look forward to hearing from you on the enclosed sheet. 
Very truly yours. 
Tuesday, June 10 (arriving before 11:30 a.m.) 
Wednesday, June 11 (leaving after 12:00 noon) 
Monday, July 28 (arriving before 11:30 a.m.) 
Tuesday, July 29 (leaving after 12:00 noon) 
Mar^rie M. McKinley, Ph.D 
HeaM of Department 
MMM:vw 
enclosure 
RESPONSE SHEET 
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Please sign below if you wish to participate in the research program described in 
the attached letter and will be able to be part of the group meetings at Iowa State 
University from noon June 10 to noon June 11 and from noon July 28 to noon July 29. 
Signature 
If you wish to attend, also please fill  in and return the information requested in 
Section II on the lower part of this sheet. 
If you will not be able to attend both of the above sessions and therefore cannot 
participate in the research, please sign below; 
Signature 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
Section II 
Your present home address (street and town) Home telephone no. 
Date of birth 
Education (circle number of years of school completed) 1,2,3,4,5,6,7,8,9,10,11,12 
Specify other education 
Have you attended any school lunch short courses? Yes No 
If you have, please fill  in the information requested below: 
Place where short course was conducted Dates 
Have you had experience in quantity food service other than school lunch? Yes No_ 
If you have, please fill  in the information requested below: 
Number years 
Type of establishment where employed Responsibilities employed 
What is your present job title in the school lunch program? 
Number of years employed in any school lunch program 
List your present responsibilities in the school lunch program 
1 .  
2 .  
• 3 .  
4. 
Name of school in which you are employed 
School address School telephone 
Type of school (Elem., Jr. High, Sr« High, etc,) _ADP 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
Return in the enclosed envelope to Department of Institution Management, Iowa State 
University, Ames, Iowa 50010. 
186 
I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames,  Iowa 50010 
D E P A R T M E N T  O F  I N S T I T U T I O N  M A N A G E M E N T  
Attached is a copy of a letter that has been sent to one of your school 
lunch employees. 
We would appreciate your encouraging your employee to apply for partici­
pation in the research project at Iowa State University described in the 
letter. 
You will be apprised of any future communication we have with this employee. 
Thank you for your cooperation. 
Very truly yours. 
Marjawe M. McKinley, Ph.D 
Heaqyof Department 
MMM:vw 
enclosure 
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IOWA STATE UNIVERSITY 
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames,  Iowa 50010 
D t o A R T M E N T  O F  I N S T I T U T I O N  M A N A G E M E N T  
May 17, 1969 
Thank you for your prompt response to our recent letter. 
We are pleased to inform you that you have been selected, from those who 
applied, to participate in the special home-study course that will be 
offered this summer to 24 school lunch managers. 
You are invited to be our guest at a luncheon in the Campanile Room of 
the Memorial Union on Tuesday, June 10, at 12:15 p.m. Plan to meet the 
other participants in the lobby of the Campanile Room between 11:45 and 
12:15 p.m. 
The first part of the program starts after the luncheon. The program will 
continue through Tuesday evening, begin at 8:30 a.m. Wednesday, and 
conclude at approximately 12:00 noon Wednesday. 
Participants may room at Helser Hall (one of the residence halls at the 
west side of the campus). Rooms will be available any time after 9:00 a.m. 
Tuesday morning. 
To reach Helser Hall from Highway 3O: At the west edge of the campus, 
turn north from the highway on Sheldon Avenue. Then turn east at the 
first corner through West Gate. Go past the gymnasium and on the right 
side is the Helser Residence Hall. Near the south end of Helser Hall is 
a breezeway where the main entrance door is located. 
Upon arrival, go to the North Unit desk in Friley Hall to register and 
pay your room rent for the night and receive your room assignment for 
Helser Hall. To reach the North Unit desk in Friley Hall go to the 
archway in Friley Hall which is east of Helser Hall. Inquire as to 
possible parking places when you register for your room. Parking on 
the university campus is very limited. You will probably find it most 
convenient to walk from Helser to the Memorial Union, for it is only a 
five minute walk. A map of the campus is enclosed. 
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In case of emergencies during the time you are in Helser Hall you are 
asked to contact the North Unit desk at Friley Hall -  phone extension 
4-1590. If the night man does not answer or in case of extreme emergen­
cies, call the desk at Helser - extension 4-4068. 
A room shared by two, with individual beds, will be $3.00 per night for 
each person, with towels, linens, and bedding furnished. Single rooms 
are $4.50 per night. Bring extra towels and soap if you want more than 
the minimum amount. Washcloths are not provided. Bring a drinking glass 
if you wish one in your room. Bring an electric fan is you wish; the 
rooms are not air conditioned. 
A check will be given to you while you are here. Reimbursements will 
be as follows: 
We wish to remind you that in order to participate, you will be expected 
to be present on the Iowa State University campus on the days indicated 
below and to complete the home-study course between the following two 
visits to the campus; 
If for any reason you will not be available to attend these two meetings 
and participate in the home-study program, please let us know by telephone 
immediately while it is still possible to select another person to 
participate (Call me person-to-person collect, 1-515-294-1730). 
We look forward to meeting you at the Memorial Union between 11:45 and 
12:15 Tuesday, June 10. 
Very truly yours. 
Food and lodging allowance 
Transportation allowance 
Honorarium 
$20.00 
.08/mile 
10.00 
Tuesday, June 10 (arriving before 11:30 a.m.) 
Wednesday, June 11 (leaving after 12:00 noon) 
Monday, July 20 (arriving before 11:30 a.m.) 
Tuesday, July 29 (leaving after 12:00 noon) 
MaM^ie M. McKinley, Ph.D 
of Department 
MMM;vw 
enclosure 
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I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames,  Iowa 500I0 
D E P A R T M E N T  O F  I N S T I T U T I O N  M A N A G E M E N T  
May 17, 1969 
I am pleased to inform you that your school lunch manager has been selected 
to participate in a special home-study course offered this summer» 
A copy of the letter sent to the employee is enclosed for your information. 
Very truly yours. 
Ma/%rie M. McKinley 
of Department 
MMM:vw 
enclosure 
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I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames,  Iowa 50010 
D E P A R T M E N T  O F  I N S T I T U T I O N  M A N A G E M E N T  
May 20, 1969 
Thank you for your prompt response to our recent letter. 
The 24 school lunch managers who will participate in the special home-
study course offered this summer as part of a research project have been 
selected. Although you were not one of the 2k, you have been selected 
as an alternate. We shall call you in the event that any one of the 
2k selected is unable to participate in the study. 
Very truly yours, 
Marjxyie M. McKinley, Ph.D 
Heao/of Department 
MMM;vw 
cc Superintendent of Schools 
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I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames,  Iowa 50010 
D E P A R T M E N T  O F  I N S T I T U T I O N  M A N A G E M E N T  
Thank you for your prompt response to our recent letter. 
The 2k school lunch managers who will participate in the special home-
study course offered this summer have been selected. We regret that you 
were not one of those selected. 
We appreciate the interest that you have shown in our research, and hope 
that you will be attending one of the short courses at Iowa State some­
time in the near future. 
Very truly yours. 
Marj^ie M. McKinley, Ph.D 
He^ of Department 
MMM:vw 
cc Superintendent of Schools 
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IOWA STATE UNIVERSITY 
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames,  Iowa 50010 
D E P A R T M E N T  O F  I N S T I T U T I O N  M A N A G E M E N T  
July 23, 1969 
The members of the research team are very grateful to you for your 
cooperation in the conduct of the research. We are looking forward to 
your being present on the Iowa State University campus for the second 
phase of the research on Monday, July 28 (arriving before 11:30 a.m.), 
and remaining until Tuesday, July 29 (leaving after 12:00 noon). Your 
return is very important for the completion of the study. 
You are invited to be our guest at a luncheon in the Regency Room of 
the Memorial Union on Monday, July 28, at 12:00 noon. Plan to meet the 
other participants in the lobby of the Regency Room between 11:30 and 
12:00 noon. 
The first part of the program starts after the luncheon, at 1:15 p.m., 
in the Pioneer Room of the Memorial Union. The program will continue 
through Monday evening, begin at 8:00 a.m. Tuesday, and conclude at 
approximately 12:00 noon. 
Participants may room at Helser Hall (one of the residence halls at the 
west side of the campus). Rooms will ba available any time after 9:00 
a.m. Monday morning. 
Upon arrival, go to the North Unit desk in Friley Hall to register and 
pay your room rent for the night and receive your room assignment for 
Helser Hall. To reach the North Unit desk in Friley Hall go to the 
archway in Friley Hall which is east of Helser Hall. Inquire as to 
possible parking places when you register for your room. Parking on 
the university campus is very limited. You will probably find it most 
convenient to walk from Helser to the Memorial Union, for it is only a 
five-minute walk. You may wish to refer to the map of the campus that 
was given to you. 
In case of emergencies during the time you are in Helser Hall you are 
asked to contact the North Unit desk at Friley Hall -  phone extension 
4-1590. If the night man does not answer or in case of extreme 
emergencies, call the desk at Helser -  extension 4-4068. 
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A room shared by two, with individual beds, will be $3.00 per night for 
each person, with towels, linens, and bedding furnished. Single rooms 
are $4.50 per night. Bring extra towels and soap if you want more than 
the minimum amount. Washcloths are not provided. Bring a drinking glass 
if you wish one in your room. Bring an electric fan if you wish; the 
rooms are not air conditioned. 
A check will be given to you while you are here. Reimbursements will be 
as follows; 
We look forward to meeting you at the Memorial Union between 11:30 and 
12:00 noon on Monday, July 28. 
Very truly yours. 
Food and lodging allowance 
Transportation allowance 
Honorari um 
$20.00 
.08/mi1e 
10.00 
MarjoK/fe M. McKinley, Ph.D 
Heaci^f Department 
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APPENDIX B: SAMPLES OF FRAMES IN EACH SECTION OF THE SELF-
INSTRUCTIONAL PACKAGE; INSTRUCTIONS FOR USE OF 
PACKAGE; AND COVER LETTER FOR CORRECTED SECTION 
TESTS 
I 
Item 12 MINERALS 
The hard tissues of the hiiman "body5 such as the 
bones and teethg are composed in large part of mineral 
elements o Mjjierals perform various other functions in 
the bodyo Together with other nutrientso they are 
essential for the smooth functioning of the hody* 
Many different minerals are necessary for good 
health* Some are less widely distributed in common 
foods than others o The minerals in which the daily 
diet is sometimes low or deficient are calcium, iron, 
and iodine o VJhen the daily food Intake contains 
adequate amounts of these three minerals, the same 
foods also provide the other minerals in large enough 
amountso & other words j foods rich in these three 
minerals are also good sources of other minerals. 
Question 12 The above information supports best which of the 
following statements? 
Item 12ao Calcium « iron^  and iodine are more necessary 
for good health than are the rest of the 
minerals. 
Item 12b* Certain guidelines must be followed in 
choosing a diet to get enough calciumg 
iron5 and iodine* 
Item 12co Calcium) iron? and iodine each occurs in 
generous amounts in all nutritious foods* 
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Item 12a 
Your answer: Calcium, iron, and iodine are more necessary for 
good health than are the rest of the minerals. 
Many different minerals are necessary for good health. 
One does not substitute for another. Each mineral is necessary. 
Reread page 1-28, then choose a different answer. 
Item 12b 
Your answer: Certain guidelines must be followed in choosing 
a diet to get enough calcium, iron, and iodine. 
True. The three minerals calcium, iron, and iodine are 
less widely distributed in foods than others. When you select 
a diet that provides adequate amounts of these three minerals, 
the same foods also provide the other minerals in large enough 
amounts. 
Turn to the next page. 
Item 12c 
Your answer: Calcium, iron, and iodine each occurs in generous 
amounts in all nutritious foods. 
These minerals are found in varying amounts in different 
foods. Certain foods are better sources of- each mineral than 
other foods, as you will learn in the pages to follow. 
Reread page 1-28, then select a different answer. 
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Item 12 PROTBIN-RICH FOODS TO I4EET TYPE-A LUMCH REOUIREMEN% 
A Type«A lunch consists of a protein-rich food 
in the following amounts i 
2 ounces (edible portion as served) lean 
meat, poultry, or fish; or 
2 ounces of cheese; or 
1 egg; or 
1/2 cup cooked dry beans or peas; or 
 ^ tablespoons of peanut butter; or 
an equivalent of any combination of the 
above listed foods. 
To he counted in meeting this requirement, these foods 
must be served in a main dish or in a main dish and 
one other menu item. 
You will note that in the above list, the amount 
of meat is measured after cooking* Edible portion 
means a serving that is ready to be eaten; bones and 
parts that are not ordinarily eaten are not counted 
in the weight© 
The Menu Planning Guide has a list of protein-
rich foods that may be counted toward meeting the 
Type-A requiremento Turn to page 8 of the Guide and 
familiarize yourself with the kinds of foods listed 
as "Protein-Rich Poods", 
Question 12 Choose from the 3 fouds listed below the one 
that meets the mirdraum protein requirement for the 
Type-A lunch. 
Item 12ao 2 ounces cooked chicken leg 
Item 12io 2 ounces of cheddar cheese 
Item 12c* lA cup cooked dry beans 
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Item 12a 
Your answer» 2 ounces cooked chicken leg 
A two-ounce cooked chicken leg includes hone5 the edible 
portion is less than 2 ounces. 
Reread page 11-28, then select another answer. 
Item 12b 
Your ansifer : 2 ounces of Cheddar cheese 
Your answer is correct» This amount of cheese meets the 
minimum requirement of the Type-A lunch for protein-rich foods. 
Turn to the next page. 
Item 12c 
Your answers 1A cup cooked dry beans 
This amount of cooked dry beans is not enough to meat the 
minimum requirement of the Type-A lunch for protein-rich food. 
Reread page 11-28, then choose a different answer. 
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Item 3 ADVANTAGES GF ADVANCE PLANNING OT TYPE-A SCHOOL LUNCHES 
Menu planning is basic to the successful operation 
and management of the school lunch program. The menu 
influences purchasing, storage, delivery schedules, 
recipes to be used, food preparation, records, and 
reports. The menu determines the accepatbility of the 
lunch to the children, the food cost, and whether or 
not the lunch helps students develop good food habits. 
Good quality menus come with careful menu planning. 
It is essential that one thinks ahead and makes 
decisions about what foods to have in the school lunch. 
Planning ahead for school lunch menus has the 
following advantages : 
- Type-A lunch requirements are likely to be met 
each day with variety 
- Costs can be determined and are controlled 
- Wise buying tedinlques may be used. The menu 
determines what is to be purchased. It also 
determines the frequency of purchases and 
deliveries 
- effective use is made of equipment and facilities 
and employees' skill and time 
- USDA-donated foods can be used to advantage in 
providing variety and keeping food cost low 
- Using seasonal foods that are economical and at 
peak of quality 
- Principles of good menu planning are more likely 
to be followed so that meals will be appetizing 
and attractive. 
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Question 3 A manager decided to have mashed potatoes instead 
of baked potatoes because 2 other items on the menu 
would need to be in the oven during the time potatoes 
were baking. Which one of the following advantages 
would result from the change in the menu? 
Item 3a. More efficient use of employees* time and 
skill. 
Item 3b. More efficient use of foods available. 
Item 3c. More efficient use of equipment and 
facilities available. 
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Item 3a 
Your answer: More efficient use of employees* time and skill. 
The menu change based on the situation described in 
question 3, page III-8, may contribute to a more efficient use 
of employee time and skill, but there is a better answer. 
Reread page III-7, then try the question again. 
Item 3b 
Your answer: More efficient use of foods available. 
According to the situation described in question 3, page 
III-8, the change in the menu may result in a more efficient 
use of foods available, but there is a better answer. 
Reread page III-7, then select another answer. 
Item 3c 
Your answer: More efficient use of equipment and facilities 
available. 
According to the problem situation described in question 
3, page III-8, there is a need for more oven space. Changing 
the menu item from baked potatoes to mashed potatoes results 
in a more efficient use of equipment and facilities available. 
Keep on with your good work. Turn to. the next page. 
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PROCEDURE FOR PARTICIPAHON IK HOKE-STUDV COURSE 
General information about the honia-study course 
The home-study course is entitled "Learning to Plan Typs-A Menus by 
Progranstssd Instruction." It deals with three topics relating to the 
school lunch progresj. The Manual for the hcma-study course is divided 
into three Sections. 
-»«You will take the coursa in the following order4 
Section 1 Basic Nutrition 
Section 13 Type«A Lunch 
Section III Menu Making 
/ollow the instructions given at the beginning of each Soctiori«»<»"Things 
7on tisad To Know." 
«-Study each Section of tho course on your without holp frca enypna 
else» 
«=«AîtCir studying tha iteas presented, answar the questions located at 
the end of each Section entitled "Review Quiz." The questions ore 
Intended as a review for you. 
Section I Basic Nutrition 2 quiszes 
Section II Type-A Lunch I quia 
Section III Menu Msking 1 quiz 
Ansv/sr a review quiz without referring to the material studied for 
tha correct ansvfsrs. An ansvjar koy is provided for you to check 
your ensv^ rs. 
Kesp a Tins Record for each Soction. 
•=-Ths Tima Record form is located insido the front cover of each 
Section of the Manual. 
«•-•Writs your nasTiS, address, and tha date on tha spaces provided, 
"^ •«Record the times you studied the Manual o Please indicate ôn the 
Time Record form whether you spent the timo; 
Reading the mani^ l and answering the questions 
Reviewing 
Answering the review quiz 
Answering the section tost 
"=Tak3 your time in studying the material and answering the questions. 
203 
2 
4. Complete the Section Tests 
—Fin in your natrja, address, and the data on the spacea provldod. 
«"Complete all the pages of the test. 
««.Enclose the test and the time record in the envelope provided* Seal 
and mail. 
—Mail the Section Tests by the following dates; 
Section I Test June 26 
Section 12 Test July 10 
Section III Test July 22 
««You will be infonr^ ad of your score prcnptly. 
5o Return to the 2cv;a State University css^ us on 
Monday, July 28 (arriving before 11:30 a»K«) 
Tuesday, July 29 (leaving after 12:00 noon) 
«"Bring tto three Sactic-ns of the hcrite^ study course with you. 
6. You nay keep for your personal use the following references provided 
during the hcaa-study course: 
A Menu Planning Guide for Type-A school Lunches. PA*719 
A Daily Food Guide. USDA Leaflet Mo« 424 
Quantity Recipes for Type-A School Lunches. PA»631 
7. If you have any questions regarding the procedure to follow, please 
let us know by mailing the post card located inside ths front cover 
of Section ï of the Manual. 
June 11, 1569 
Departœsnt of Institution Management 
College of Kcnze Economics 
ïoiiS Stata University 
Asissj, ïcv;3 50010 
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I O W A  S T A T E  U N I V E R S I T Y  
OF SCIENCE AND TECHNOLOGY 
Ames, Iowa 50010 
DEPARTMtNT OF INSTITUTION MANAGEMENT 
We are returning your Section test paper together with an Answer 
Key. The test items that have X in red were incorrectly answered. 
You may wish to review the parts of the manual that have to do with the 
questions missed. 
Please insert both the Section Test and the Answer Key in the back of 
the section of the manual from which the test was taken. You will be 
bringing back the three sections of the manual with you when you return 
to Iowa State on July 2%, 1969. 
Very truly yours, 
Florecita B. Acacio 
Graduate Research Assistant 
FBA:vw 
enclosures 2 
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APPENDIX C; TABLES 
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Table 36. Range, mean, and standard deviation of the number of years in 
food service for the groups by level of education 
Low education High education 
Group No. Range Mean SD No. Range Mean SD 
Combined groups 28 1.0-16.0 8.2 4.1 33 1.0-27.8 7.4 5.8 
Self-ins true tion 12 1.3-12.0 7.4 4.3 9 2.0-15.0 7.2 4.5 
Short-course 9 3.0-16.0 10.0 3.8 12 0.6-12.0 6.2 4.3 
Control 7 3.0-13.0 7.1 3.8 12 1.0-27.8 8.9 7.8 
Table 37. Range, mean, and standard deviation of the number of school 
years completed for the groups by level of experience 
Group No. 
Low experience 
Range Mean SD No. 
High experience 
Range Mean SD 
Combined groups 30 8.0-16.0 11.0 2.0 31 8.0-12.0 10.7 1.5 
Self-ins true t ion 10 8.0-16.0 10.8 2.7 11 8.0-12.0 10.1 1.9 
Short-course 10 8.0-12.0 11.3 1.5 11 10.0-12.0 11.0 0.9 
Control 10 8.0-12.0 10.8 1.7 9 8.0-12.0 11.0 1.6 
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Table 38. Analysis of variance for pretest total scores (across the 11 
subject-matter areas) for the self-instruction, short-course, 
and control groups 
Source of variation df SS MS F 
Group (Gr) 2 1143539.39 571769.69 1.24 
Exper ienc e (Exp) 1 177252.37 177252.37 < 1.00 
Education (Ed) 1 1257457.34 1257457.34 2.73 
Gr X Exp 2 203702.59 101851.30 < 1.00 
Gr X Ed 2 201091.42 100545.71 < 1.00 
Exp X Ed 1 71018.70 71018.70 < 1.00 
Gr X Exp X Ed 2 106596.34 53298.17 < 1.00 
Error (SS of persons 
within groups) 49 22566898.48 460548.95 
Table 39. Analysis of variance for pretest subtotal scores (across the 
three subject-matter areas) for the self-instruction, short-
course, and control groups 
Source of variation df SS MS F 
Group (Gr) 2 1071.73 536.86 1.12 
Experience (Exp) 1 89.22 89.22 <1.00 
Education (Ed) 1 1274.56 1274.56 2.66 
Gr X Exp 2 446.44 223.22 < 1.00 
Gr X Ed 2 10.91 5.46 < 1.00 
Exp X Ed 1 56.92 56.92 < 1.00 
Gr X Exp X Ed 2 201.25 100.62 < 1.00 
Error (SS of persons 
within groups) 49 23430.95 478.18 
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Table 40. Analysis of variance for pretest scores for food preparation 
for the seIf-instruction, short-course, and control groups 
Source of variation df SS MS F 
Group (Gr) 2 222.64 111.32 2.18 
Experience (Exp) 1 17.41 17.41 < 1.00 
Education (Ed) 1 19.59 19.59 < 1.00 
Gr X Exp 2 34.50 17.25 <1.00 
Gr X Ed 2 39.84 19.92 < 1.00 
Exp X Ed 1 1.72 1.72 < 1.00 
Gr X Exp X Ed 2 89.65 44.82 < 1.00 
Error (SS of persons 
within groups) 49 2499.56 51.01 
Table 41. Analysis of variance for pretest scores for menu making for 
the self-instruction, short-course, and control groups 
Source of variation df SS MS F 
Group (Gr) 2 69.28 34.64 < 1.00 
Experience (Exp) 1 3.32 3.32 < 1,00 
Education (Ed) 1 78.91 78.91 ' 2.04 
Gr X Exp 2 37.53 18.76 < 1.00 
Gr X Ed 2 17.36 8.68 < 1.00 
Exp X Ed 1 14.78 14.78 < 1.00 
Gr X Exp X Ed 2 2.35 1.18 < 1.00 
Error (SS of persons 
within groups) 49 1899.83 38.77 
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Table 42. Analysis of variance for pretest scores for type-A lunch for 
the self-instruction. short-course, and control groups 
Source of variation df SS MS F 
Group (Gr) 2 35.34 17.67 < 1.00 
Exper ience (E%p) 1 62.53 62.53 < 1.00 
Education (Ed) 1 74.35 74.35 < 1.00 
Gr X Exp 2 104.13 52.06 < 1.00 
Gr X Ed 2 36.08 18.04 < 1.00 
Exp X Ed 1 47.82 47.82 < 1.00 
Gr X Exp X Ed 2 15.38 7.69 < 1.00 
Error (SS of persons 
within groups) 49 3670.46 74.91 
Table 43. Analysis of variance for pretest scores for record keeping 
for the self-instrucllion, short-cour se, and control groups 
Source of variation df SS MS F 
Group (Gr) 2 4.97 2.48 < 1.00 
Experience (Exp) 1 2.29 2.29 < 1.00 
Education (Ed) 1 109.23 109.23 4.75* 
Gr X Exp 2 20.14 10.07 < 1.00 
Gr X Ed 2 2.70 1.35 < 1.00 
Exp X Ed 1 14.28 14.28 < 1.00 
Gr X Exp X Ed 2 14.11 7.01 < 1.00 
Error (SS of persons 
within groups) 49 1127.62 23.01 
* 
Significant at the 0.05 level. 
210 
Table 44. Analysis of variance for pretest scores for nutrition for the 
seIf-instruction, short-course, and control groups 
Source of variation df SS MS F 
Group (Gr) 2 567.05 283.52 3.12 
Experience (Exp) 1 11.37 11.37 < 1.00 
Education (Ed) 1 331.08 331.08 3.64* 
Gr X Exp 2 60.81 30.40 < 1.00 
Gr X Ed 2 6.24 3.12 < 1.00 
Exp X Ed 1 10.41 10.41 < 1.00 
Gr X Exp X Ed 2 169.16 84.58 < 1.00 
Error (SS of persons 
within groups) 49 4452.24 90.86 
Significant at the 0.05 level. 
Table 45. Analysis of variance for pretest scores for purchasing for 
the seIf-instruction, short-course, and control groups 
Source of variation df SS MS F 
Group (Gr) 2 187.80 93.90 1.07 
Experience (Exp) 1 16.46 16.46 < 1.00 
Education (Ed) 1 376.39 376.39 4.28* 
Gr X Exp 2 114.33 57.16 < 1.00 
Gr X Ed 2 65.72 32.86 < 1.00 
Exp X Ed 1 42.13 42.13 < 1.00 
Gr X Exp X Ed 2 9.50 4.75 < 1.00 
Error (SS of persons 
within groups) 49 4303.27 87.82 
Significant at the 0.05 level. 
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Table 46. Analysis of variance for pretest scores for sanitation for the 
self-instruction, short-course, and control groups 
Source of variation df SS MS F 
Group (Gr) 2 33.31 16.66 < 1.00 
Exper ienc e (Exp) 1 0.40 0.40 < 1.00 
Education (Ed) 1 0.48 0.48 < 1.00 
Gr X Exp 2 103.36 51.68 1.05 
Gr X Ed 2 2.54 1.27 < 1.00 
Ed X Exp 1 0.37 0.37 < 1.00 
Gr X Ed X Exp 2 27.69 13.84 < 1.00 
Error (SS of persons 
within groups) 49 2402.92 49.04 
Table 47. Mean pretest and posttest subtotal scores (across the three 
subject-matter areas) for the groups by levels of experience 
and education 
Score 
Group, experience, and education Pretest Posttest 
Self-instruction 
Low experience 
High experience 
Short-course 
Low experience 
High experience 
Control group 
Low experience 
High experience 
Low education 
High education 
Low education 
High education 
Low education 
High education 
Low education 
High education 
Low education 
High education 
Low education 
High education 
111.50 
124.80 
109.91 
116.38 
118.85 
123.21 
123.64 
136.65 
120.12 
125.72 
118.50 
134.73 
152.40 
151.70 
146.66 
147.62 
158.25 
148.91 
150.00 
162.25 
120.80 
128.05 
120.40 
144.38 
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Table 48. Mean pretest and posttest scores for nutrition for the groups 
by levels of experience and education 
Group, experience, and education 
Score 
Pretest Posttest 
Self-ins true t ion 
Low experience Low education 
High education 
45.80 
55.94 
68.40 
65.90 
High experience Low education 
High education 
49.43 
48.38 
63.21 
61.75 
Short-course 
Low experience Low education 
High education 
51.25 
53.38 
67.75 
66.12 
High experience Low education 
High education 
54.57 
60.40 
65.36 
66.00 
Control group 
Low experience Low education 
High education 
56.00 
57.42 
57.05 
57.67 
High experience Low education 
High education 
54.50 
62.08 
52.00 
64.58 
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Table 49. Mean pretest and posttest scores for type-A lunch for the 
groups by levels of experience and education 
GroupJ experience, and education 
Score 
Pretest Posttest 
Self-instruction 
Low experience Low education 
High education 
34.40 
34.00 
47.40 
45.70 
High experience Low education 
High education 
30.93 
33.88 
46.36 
42.25 
Short-course 
Low experience Low education 
High education 
34.00 
31.81 
49.00 
46.00 
High experience Low education 
High education 
34.79 
39.25 
47.93 
54.50 
Control 
Low experience Low education 
High education 
31.00 
35.00 
32.62 
34.33 
High experience Low education 
High education 
34.50 
39.92 
35.33 
43.25 
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Table 50. Mean pretest and posttest scores for menu making for the 
groups by levels of experience and education 
Group, experience, and education 
Score 
Pretest Posttest 
Self-instruction 
Low experience Low education 
High education 
31.30 
34.86 
36.60 
40.10 
High experience Low education 
High education 
29.56 
34.12 
37.09 
40.62 
Short-course 
Low experience Low education 
High education 
33.60 
34.02 
41.50 
36.79 
High experience Low education 
High education 
34.29 
37.00 
36.71 
41.75 
Control 
Low experience Low education 
High education 
33.12 
33.30 
31.12 
36.05 
High experience Low education 
High education 
29.50 
32.73 
33.07 
36.55 
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Table 51. Analysis of variance for pretest and posttest sub-total scores 
(across the three subject-matter areas) for the self-
instruction, short-course, and control groups 
Source of variation df SS MS F 
Group (Gr) 2 3285.13 1642.56 2.05 
Experience (Exp) 1 131./b 131.76 < 1.00 
Education (Ed) 1 1598.22 1598.22 2.00 
Gr X Exp 2 682.67 341.34 < 1.00 
Gr X Ed 2 397.00 198.50 < 1.00 
Exp X Ed 1 503.94 503.94 < 1.00 
Gr X Exp X Ed 2 425.39 212.70 < 1.00 
Error (a. Persons 
within subgroups) 49 39230.39 800.62 
Test (T) 1 13109.23 13109.23 197.96** 
Gr X T 2 4684.64 2342.32 35.37** 
Exp X T 1 3.56 3.56 < 1.00 
Ed X T 1 110.67 110.67 1.67 
Gr X Exp x-T 2 131.52 65.76 < 1.00 
Gr X Ed X T 2 262.26 131.13 1.98 
Exp X Ed X T 1 138.94 138.94 2.10 
Gr X Exp X Ed X T 2 22.50 11.25 < 1.00 
Error (b. Persons x 
Test within subgroups) 49 3244.64 66.22 
Significant at the 0.01 level. 
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Table 52. Analysis of variance for pretest and posttest scores for 
nutrition for the self-instruction, short-course,and 
control groups 
Source of variation df SS MS F 
Group (Gr) 2 226.75 113.38 < 1.00 
Experience (Exp) 1 0.03 0.03 <1.00 
Education (Ed) 1 215.68 215.68 1.49 
Gr X Exp 2 144.39 72.20 <1.00 
Gr X Ed 2 96.56 48.28 <1.00 
Exp X Ed 1 35.62 35.62 < 1.00 
Gr X Exp X Ed 2 221.21 110.60 < 1.00 
Error (a. Persons 
within subgroups) 49 7095.54 144.81 
Test (T) 1 2084.79 2084.79 92.82** 
Gr X T 2 1022.06 511.03 22.75** 
Exp X T 1 70.14 70.14 3.12 
Ed X T 1 58.08 58.08 2.58 
Gr X Exp X T 2 37.70 18.85 < 1.00 
Gr X Ed X T 2 89.33 44.66 1.99 
Exp X Ed X T 1 50.52 50.52 2.25 
Gr X Exp X Ed X T 2 51.59 25.80 1.15 
Error (b. Person x 
Test within subgroups) 49 1100.59 22.46 
** 
Significant at the 0.01 level. 
217 
Table 53. Analysis of variance for pretest and posttest scores for 
type-A lunch for the self-instruction, short-course, and 
control groups 
Source of variation df SS MS F 
Group (Gr) 2 739.10 369.55 3.59* 
Exper ienc e (Exp) 1 171.99 171.99 1.67 
Education (Ed) 1 111.21 111.21 1.08 
Gr X Exp 2 198.16 99.08 < 1.00 
Gr X Ed 2 107.17 53.58 < 1.00 
Exp X Ed 1 141.58 141.58 1.37 
Gr X Exp K Ed 2 43.67 21.84 < 1.00 
Error (a. Persons 
within subgroups) 49 5049.93 103.06 
Test (T) 1 2390.43 2390.43 102.55** 
Gr X T 2 906.01 453.00 19.43** 
Exp X T 1 3.73 3.73 < 1.00 
Ed X T 1 2.72 2.72 < 1.00 
Gr X Exp X T 2 4.72 2.36 < 1.00 
Gr X Ed X T 2 14.04 7.02 < 1.00 
Exp X Ed X T 1 4.49 4.49 < 1.00 
Gr X Exp X Ed X T 2 17.24 8.62 < 1.00 
Error (b. Persons x 
Test within subgroups) 49 1142.40 23.31 
Significant at the 0.01 level. 
Significant at the 0.05 level. 
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Table 54. Analysis of variance for pretest and posttest scores for menu 
making for the self-instruction, short-course, and control 
groups 
Source of variation df SS MS F 
Group (Gr) 2 256.15 128.08 2.01 
Experience (Exp) 1 0.07 0.07 < 1.00 
Education (Ed) 1 169.76 169.76 2.66 
Gr X Exp 2 10.89 5.44 < 1.00 
Gr X Ed 2 39.90 19.95 < 1.00 
Exp X Ed 1 39.45 39.45 < 1.00 
Gr X Exp X Ed 2 42.26 21.13 < 1.00 
Error (a. Persons 
within subgroups) 49 3125.38 63.78 
Test (T) 1 468.45 468.45 71.85** 
Gr X T 2 75.04 37.52 5.76** 
Exp X T 1 8.06 8.06 1.24 
Ed X T 1 0.22 0.22 < 1.00 
Gr X Exp X T 2 29.63 14.82 2.27 
Gr X Ed X T 2 18.49 9.24 1.42 
Exp X Ed X T 1 0.73 0.73 < 1.00 
Gr X Exp X Ed X T 2 41.65 20.82 3.19* 
Error (b. Persons x 
Test within subgroups) 49 319.73 6.52 
Significant at the 0.01 level. 
Significant at the 0.05 level. 
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Table 55. Analysts of variance for pretest and posttest subtotal 
scores (across the three subject-matter areas) showing 
group comparisons 
Source of variation d£ SS MS F 
Test 1 13109.23 13109.23 197.96** 
Group X Test 2 4684.64 2342.32 35.37** 
C : (SI vs. SC) 1 96.36 96.36 1.46 
C^ : (SI and SC vs. C) 1 4586.13 4586.13 69.26** 
Person x Test within 
subgroups 49 3244.64 66.22 
** 
Significant at the 0.01 level. 
Table 56. Analysis of variance for pretest and posttest scores for 
nutrition showing group comparisons 
Source of variation gg MS I 
Test 1 2084.79 2084.79 92.82** 
Group X Test 2 1022.06 511.03 22.75** 
C : (SI vs. SC) 1 54.51 54.51 2.43 
C^ : (SI and SC vs. C) 1 967.16 967.16 43.06** 
Person x Test within 
subgroups 49 1100.59 22.46 
** 
Significant at the 0.01 level. 
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Table 57. Analysis of variance for pretest and posttest scores for 
type-A lunch showing group comparisons 
Source of variation df SS MS F 
Test 1 2390.43 2390.43 102.55** 
Group X Test 2 906.01 453.00 19.43** 
: (SI vs. SC) 1 10,16 10.16 <1.00 
C^ : (SI and SC vs. C) 1 896.21 896.21 38.45** 
Person x Test within 
subgroups 49 1142.40 23.31 
it* 
Significant at the 0.01 level. 
Table 58. Analysis of variance for pretest and posttest scores for 
menu making showing group comparisons 
Source of variation df SS MS F 
Test 1 468.45 468.45 71.85** 
Group X Test, 2 75.04 37.52 5.76** 
C : (SI vs. SC) 1 12.72 12.72 1.95 
(SI and SC vs. C) i 62.73 62.73 9.62** 
.--'erson x Test within 
subgroups 49 319.73 6.52 
** 
Significant at the 0.01 level. 
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Table 59. Analysis of variance for scores on the self-instructional 
package a^ rosB the three subject-matter areas 
Sources of variation df SS MS F 
Experience (Exp) 1 185.96 185.96 5.78* 
Education (Ed) 1 41.42 41.42 1.29 
Exp X Ed 1 41.42 41.42 1.29 
Error 17 547.03 32.18 
Significant at the 0.05 level. 
Table 60. Analysis of variance for scores on the nutrition section of 
the self-instructional package 
Sources of variation df SS MS F 
Experience (Exp) 
Education (Ed) 
Exp X Ed 
Error 
1 35.58 
1 15.70 
1 4.66 
17 146.23 
35.58 4.;J* 
15.70 1.82 
4.66 < 1.00 
8.60 
Significant at the 0.05 level. 
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Table 61. Analysis of variance for scores on the type-A lunch section 
of the self-instructional package 
Sources of variation df SS MS F 
Experience (Exp) 
Education (Ed) 
Exp X Ed 
Error 
1 1.77 
1 0.46 
1 1.22 
17 54.43 
1.77 < 1.00 
0.46 < 1.00 
1.22 < 1.00 
3.20 
Table 62. Analysis of variance for scores on the menu making section 
of the self-instructional package 
Sources of variation df SS MS F 
Experience (Exp) 
Education (Ed) 
Exp X Ed 
Error 
1 37.21 
1 3.34 
1 10.02 
17 194.43 
37.21 3.25/ 
3.34 < 1.00 
10.02 < 1.00 
11.44 
J 
Significant at the 0.10 level. 
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Table 63. Analysis of variance for length of study time for the self-
instructional package across three subject-matter areas 
Sources of variation df SS MS F 
Experience 1 32.00 32.00 <1.00 
Education 1 29.77 29.77 < 1.00 
Exp X Ed 1 66.17 66.17 < 1.00 
Error 17 1867.40 109.85 
Table 64. Analysis of variance for length of study time for the 
nutrition section of the self-instructional package 
Sources of variation df SS MS F 
Experience 1 0.71 0.71 < 1.00 
Education 1 39.49 39.49 4.38/ 
Exp X Ed 1 0.91 0.91 < 1.00 
Error 17 153.21 9.01 
^Significant at the 0.10 level. 
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Table 65. Analysis of variance for length of study time for the type-A 
lunch section of the self-instructional package 
Sources of variation df SS MS F 
Experience 1 
Education 1 
Exp X Ed 1 
Error 17 
17.21 17.21 1.50 
0.10 0.10 < 1.00 
17.82 17.82 1.55 
195.27 11.49 
Table 66. Analysis of variance for length of study time for the menu 
making section of the self-instructional package 
Sources of variation df SS MS F 
Experience 1 0.05 0.05 <1.00 
Education 1 1.87 1.87 <1.00 
Exp X Ed 1 1.53 1.53 < 1.00 
Error 17 359.45 21.14 
